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LETTER  OF    TRANSMITTAL. 


United  States  Department  of  Agriculture, 

Division  of  Forestry, 
Washington,  1).  V.,  May  L>6,  1896. 
Sir:  I  have  tlio  honor  to  submit  herewith  for  publication  a  series  of  monographs  on  the  five 
pines  of  economic  importance  in  the  Southern  Tiiited  States,  a  result  of  many  years'  study  by 
Dr.  Charles  Mohr,  the  well-known  autliority  on  the  botany  of  tiie  Southern  States  and  agent  of 
the  Division  of  Forestry . 

The  first  draft  of  these  monographs  was  prepared  several  years  ago,  but  it  was  then  found 
that  in  order  to  make  them  fully  satisfactory  and  useful  to  the  practitioner  much  additional  infor- 
mation was  needed,  especially  regarding  the  rate-  of  growth  and  other  sylvicultural  as  well  as 
technological  questions.  This  infornuition  has  been  gradually  accumulated  as  our  facilities  have 
permitted.  The  extended  investigations  carried  on  in  this  division  may  be  considered  (piito 
exhaustive,  especially  in  regard  to  the  mechanical  projierties  of  the  wood  of  these  pines.  An 
interesting  chapter  on  the  wood  structure  by  !Mr.  Filibert  lloth  has  been  added,  and  a  compar- 
ative study  of  the  economic,  sylvicultural,  and  technical  characteristics  and  value  of  the  pines 
under  consideration^a  resume'',  as  it  were,  of  the  contents  of  the  monographs — is  to  be  found 
in  the  introduction  by  the  writer. 

The  pineries  of  the  South  furnish  now,  or  will  in  the  near  future,  the  most  im]iortant  staples 
of  our  lumber  industry.  According  as  they  are  treated,  carefully  or  wastefully,  they  will  continue 
for  a  longer  or  shorter  time  to  be  a  wealth-producing  resource  of  the  South.  To  aid  in  securing  a 
true  conception  of  the  extent,  condition,  and  value  of  this  resource,  and  of  the  nature,  development, 
cliarMcteristics  (botanical,  sylvicultural,  and  technological)  of  tliese  pines,  these  monogra])hs  have 
been  written,  with  the  hope  of  inducing  rational  forestry  methods  in  their  use  and  rei)roduction. 
Eespectfully, 

B.  E.  Fernow, 

Chkf  of  Uicision. 
Hon.  J.  Sterlincj  Morton, 

/Secretary  of  Agriculture. 
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INTRODUCTION. 


Ill  ig-iiorance  of  the  nature  and  without  appreciation  of  the  economic  vahie  of  their  resources, 
pioneers  squamler  and  destroy  witliout  regard  to  the  future  tlie  riches  they  find.  We  have  done 
so  in  the  United  States  and  are  coutinuino-  to  do  so  althougli  tlie  i)ioneering  stage  should  have 
been  passed,  especially  with  our  forest  resources.  We  have  exploited  them  as  if  they  were  mines, 
instead  of  crops  which  can  be  harvested  and  reproduced  continuously,  and  we  have  done  so  in  a 
most  wasteful  manner;  nay,  we  have  by  irrational  methods  of  exploitation,  no  doubt  due  in  part 
to  tlie  necessities  of  a  rapidly  developing  country,  in  many  cases  destroyed  the  conditions  for 
natural  reproduction  of  the  more  valuable  timber  species.  Fire  and  iudiscriniiuate  pasturing  have 
also  assisted  in  the  process  of  deterioration. 

We  are  just  beginning  to  realize  that  our  timber  supplies  are  not  unlimited;  that  our 
maguiticent  forest  resources  have  been  despoiled  and  need  at  least  more  consideration;  that 
sooner  or  later  forestry  will  become,  nay,  is  now,  a  necessity. 

Forestry  is  the  art  of  producing,  numaging,  and  harvesting  wood  crops.  To  be  successful  iu 
this  art  it  is  of  course  necessary  to  understand  the  nature  of  the  crop — to  be  acquainted  with  the 
life  history,  the  conditions  of  development  re(iuired  by  each  species  of  tree  composing  the  crop. 
Such  knowledge  can  be  in  part,  at  least,  derived  from  observations  made  in  the  natural  forests, 
and  from  these  observations  the  manner  in  which  the  different  species  should  be  treated  and  rules 
of  nuxnagement  may  be  detei'niined. 

The  time  for  the  application  of  forestry— that  is,  rational  methods  of  treating  the  wood  crop- 
has  not,  as  nnuiy  seem  to  supi)Ose,  come  only  when  the  natural  forest  growths  have  been  despoiled 
and  deteriorated.  On  the  contrary,  when  the  ax  is  for  the  first  time  applied,  then  is  the  time  for 
the  ap])lication  of  forestry,  for  it  is  possible  so  to  cut  the  original  natural  forest  crop  that  it  can 
reproduce  itself  in  a  superior  nuxnner.  The  judicious  and  systematic  use  of  the  ax  alone,  in  the 
hands  of  the  forester,  will  secure  this  result. 

Hence  these  monographs  on  the  life  history  of  the  Southern  pines  have  been  written  primarily 
to  enable  the  owners  of  Southeni  pineries,  who  are  now  engaged  in  exploiting  them,  to  so  modify 
thcii-  treatment  of  the  same  as  to  insure  continued  reproduction  instead  of  complete  exhaustion, 
which  is  threatened  under  present  methods. 

The  pines  are  the  most  important  timber  trees  of  the  world.  They  attain  this  importance 
from  a  combination  of  properties.  In  the  first  place,  tliey  possess  such  (lualitics  of  strength  and 
elasticity,  combiued  with  comparatively  light  weight  and  ease  of  working,  as  to  fit  them  specially 
for  use  in  construction  which  requires  the  largest  amount  of  wood;  next,  they  occur  as  forests  in 
the  temperate  zones,  often  to  the  exclnsion  of  every  other  species,  so  that  their  exploitation  is 
ma;le  easy  and  profitable;  thirdly,  they  are  readily  reproduced  and  tolerably  (juick  growers;  and, 
lastly,  they  occupy  the  poorest  soils,  producing  valuable  crops  from  the  dry  sands,  and  hence  are 
of  the  greatest  value  from  the  standpoint  of  national  economy. 

The  Southern  States  abound  iu  those  sandy  soils  which  are  the  home  of  the  pine  tribes  and 
were  once  covered  with  seemingly  boundless  forests  of  the  same.  There  are  still  large  areas 
untouched,  yet  the  greater  portion  of  the  primeval  forest  has  not  only  been  culled  of  its  best 
timber,  but  the  repeated  conflagrations  which  follow  the  lumbering,  and,  still  more  disastrously, 
the  turpentine  gatherers'  operations  have  destroyed  notonly  the  remainder  of  tin;  original  growth, 
but  the  vegetalde  mold  and  the  young  aftergrowth,  leaving  thousands  of  square  miles  as  blackened 
wastes,  devoid  of  usefulness,  and  retlucing  by  so  much  the  potential  wealth  of  the  South. 

There  are,  in  general,  four  belts  of  pine  forest  of  different  types  recognizable,  their  boundaries 
running  in  general  direction  somewhat  parallel  to  the  coast  line:  (1)  The  coast  plain,  or  pinebarreii 
flats,  within  the  tidewater  region,  10  to  30  miles  wide,  once  occupied  mainly  by  the  most  valuable 
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of  Southern  timbers,  the  Longleaf  Pine,  now  being  replaced  by  Cuban  and  Loblolly  Pines;  (2)  the 
rolling  ]>ine  hills,  or  pine  barrens  proper,  with  a  width  of  50  to  120  miles,  tin'  true  home  of  the 
Longleaf  Pine,  which  occupies  it  almost  by  itself;  (3)  the  belt  of  mixed  growth  of  20  to  (iO  miles  in 
width,  in  which  the  Longleaf  Pine  loses  its  predominance,  the  Shortleaf,  the  Loblolly,  and  the  hard 
woods  associating  and  disputing  territory  with  it;  and  (4)  the  Shortleaf  Pine  belt,  where  the 
si)e(;ies  i)redominates  on  the  sandy  soils,  the  Longleaf  being  entirely  absent  and  the  Loblolly  only  a 
feeble  competitor,  hard  woods  being  interspersed  or  occupying  the  better  sites.  Within  the  terri- 
tory the  species  that  occur  occupy  ditt'erent  situations.  Thus  the  Cuban,  which  accompanies  the 
Longleaf,  usually  occupies  the  less  well-drained  situations,  together  with  the  Loblolly,  which, 
although  it  can  accommodate  itself  to  all  soils,  reaches  its  best  development  in  the  rich  lowlands 
and  is  s|)ecially  well  developed  in  the  Hat  woods  which  border  the  coast  marshes  of  eastern  Texas, 
where  it  associates  with  the  Shortleaf  Pine  it  also  seeks  the  moister  situation. 

The  Longleat  and  vShortleaf  ])ines  are,  in  quantity  and  (luality  combined,  the  most  important, 
while  the  Loblolly  or  Oldlicld  Pine,  as  yet  not  fully  apjueciated,  comes  next,  occupying  large  areas. 
The  Cuban  Pine,  usually  known  as  Slash  Pine — always  cut  and  sold  without  distinction  with  the 
Longleaf  Pine — a  tree  of  as  fine  ijuality  and  of  more  rajiid  growth  than  t-he  Longleaf  Pine,  is  associ- 
ated witli  the  latter  in  the  coast  pine  belt,  scattered  in  single  individuals  or  gronjjs,  but  api)ears  to 
increase  in  greater  proportion  in  the  young  growth,  being  by  its  manner  of  development  in  early 
life  better  fitted  to  escape  the  dangers  to  which  the  aftergrowth  is  ex])osed. 

P>esides  these  four  most  im])ortant  pines,  there  are  a  number  of  others  of  less  significance. 
The  White  Pine  {Finns  stroMis)  of  the  North  extends  its  reign  along  the  higher  mountain  regions 
of  North  Carolina  into  (ieorgia,  forming  a  valuable  timber  tree,  but  of  small  extent.  The  Spruce 
Pine,  to  which  a.  short  chapter  is  devoted  in  this  bulletin,  develops  into  timber  size,  but  is  found 
only  in  snnill  (juantities  and  mostly  scattered,  and  has  therefore  as  yet  not  received  attention  in 
lumber  markets;  but  its  cpudities.  and  especially  its  forestal  value,  being  a  pine  which  endures 
shade,  will  probably  be  appreciated  in  the  future.  The  other  four  species  of  pine  found  in  the 
South,  which  ai)pear  in  the  table  below,  which  gives  their  botanical  distinctions,  do  not  develop 
into  timber  trees  of  value,  excepting  that  the  Scrub  Pine,  occupying  large  areas  of  abandoned 
fields  in  Virginia,  furnishes  a  considerable  amount  of  firewood. 

BOTANICAL   DIAGNOSIS  OF  THE    FOUR   PRINCIPAL    PINES  OCCURRING  IN    THE    SOUTHERN    STATES. 


Species. 

Pinui' pahistritf  Miller. 

Pinus  heteropkylla  (EU.)  Sudw. 

Leaves 

Cones  (open) 

Scales 

Tlireeinabundio,9fo  12 (exceptionally  14  to  15)  inclieslong. 

6  to  9  inehen  lonp,  4^  to  5  inches  in  diameter 

Seveu-eifibtliH  to  1  inch  broad;  tips  much  wrinklud;  lijilit 
chestnut  brown ;  gray  with  age. 

Two  and  three  in  a  bundle;  7  to  12  (nsnallv  9  Ut  10)  inches 

long. 
4tof>.i  (usually  4  to  5)  inche.shnig;  3  to  42  inches  in  diameter. 
Eleven-sixteenths    to   hcvcu  eighths     incli     broa*l;     tips, 

wrinkled;  deep  russet  brown  ;  whiuy. 

Three-fourths  inch  long,  one-half  inch  in  diameter,  silver 
white. 

About  one-half  inch  long;   onefonrth  inch  in  diameter; 

brownish. 

Species. 

Pinv^  echinata  Miller. 

Pinua  t<eda  Lirin. 

Two  and  three  in  a  bundle;  1^  to  4  inches  long;  commonly 
2^  to  4incliea. 

l\  to  2  inches  long;  IJ  to  ^l  inches  in  diameter 

Kive-Mixteenths  to  three-eighths  (excei)tionally  about  one- 
half)  inch  hroad;  tips  Hght\eUow-bruwn. 

Kxceedingly  short  (one-tcnlli  inch) ;  delicate;  straight;  de- 
clined. 

Tlireoeigbths  to  one-half  inch  hmy  :  about  (nie-eigthlh  inch 
in  diameter;  brownish. 

Three  in  a  bundle ;  5  to  8  inches  long. 

Conos (open) 

Scales 

Prickles 

Bmlrt 

2J  to  4^  inclies  lonj;;  1^  tn  n  inches  in  diameter. 
Three-eighths  to  1  hrce  t'onrths  inch  broad ;  tips  snioot  h  ;  dull 

yellow-lirown. 
Sliort;  stout  at  base. 

One-baU'to  tbrce-fourtlis  inch  long;  ouc-fourtli  imh  in  di- 
ameter; brownish. 

The  greatest  confusion  exists  with  regard  to  the  vernacular  names  ol'  these  pines,  in  conse- 
quence of  which  information  regarding  them,  given  by  the  native  ])opulation,  must  always  be 
carefully  scrutinized  to  determine  exactly  to  what  species  it  refers.  l<]ven  in  the  lumber  inaiket 
and  among  wood  consumers,  engineers,  andntects,  and  carpenters  the  same  confusion  exists; 
Longleaf  and  Culian  ])ines  are  never  distinguished  ;  Shortleaf  and  Loblolly  i)iues  are  mixed  indis- 
criminately, and  often  "Southern  Pine,"  or  "Yellow  Southern  Pine,"'  satisfies  the  specification  of 
the  architect  and  may  come  from  any  of  tiie  four  species. 


CHAKACTERISTICS    OF    THE    WOOD    OF    SOUTHERN    PINES. 
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To  assist  in  clearing-  tliis  confusion  tlie  following  synopsis  of  botanical  and  veruacular  names 
is  here  inserted : 

NOMENCLATURE   OF   SOUTHERN   PINES. 


Botanical  names 

Pintis  palustris  Miller. 

Pinus  echinata  Miller. 

Pinus  tceda  Linn . 

Pinus     heterophylla    (Ell.) 
Sudw. 

Syn. :  /*.  australis  Michx. 

Syn. :  Pinus  mttis  Michx. 

Syn. :  Pi7ius  Ueda  var.  te- 

/*.   virginiana  var. 

nui/oiia  Aitou. 

Syn. :  Pinus  t(vda  var.  hete- 

Bchinata Du  Koi. 

rophylla  Ell. 

P.  tceda  var.  variabi- 

P. elliofii  Engelni. 

lis  Aitou. 

P.  vai  iabilis  Lamb. 

throcarpa  'Wright. 

P.  rigida  Porclier. 

Best  common  names. 

LONGLEAF  PLVE. 

SnORTLEAF  PINE. 

LOBLOLLY  PINE. 

CUBAN  PLVK. 

Local,    market,    and 

.Soiitlu'rn  Yellow  Pine. 

Yellow  Pine  (N.  C.  Ta.). 

Slash  Pino  (Va.,  N.  C),  in 

Slash  Pine  (Ga..  Fla.). 

lumbermen's  names. 

Southern  Hard  Pine. 

Shortleaved  Yellow  Pine. 

part. 

Southern  Heart  Pine. 

Shortleaved  Pine. 

Loblolly  Pine  (Gulf  region). 

in  part. 

Southern  Pitch  Pine. 

Virginia  Yellow  Pine    (in 

UhUield  Pine  (Gulf  region). 

Bastard  Pine  (Fla.,  Ala.). 

Hard  Pine  (Miss..  La.). 

part). 

Rosemary  Pine  (N.C..  Va.). 

Heart  Pine  (X.  C.  audSouth 

North  Carolina  Yellow  Pino 

Shortleaved  Pine   (Va.,  N. 

in  part. 

Atlantic). 

(in  part) . 

C.,S.C.). 

She  Pitch  Pine  (Ga.). 

Pitch  Pine  (Atlantic). 

North    CaroUDa    Pine    (in 

Bull  Pine  (Texas  and  Gulf 

Longleaved     iellow    Pino 

part). 

region). 

(Atlantic). 

Carolina  Pine  (iu  part). 

Virginia  Pine. 

LonirleavedPJne  (Atlantic). 

Slash  Pine  (N.  C,  Va.),  in 

Sap  Pine  (Va.,N.C.). 

Longleaved  Pitch  Pine  (At- 

part. 

Meadow  Pine  (Fhi.). 

lantic). 

Oldfield  Pine  (Ala.,  Miss.). 

Cornstalk  Pine  (Va.). 

Loiii^straw  Pine  (Atlantic). 

Bull  Pine  (?). 

Black  Pine  (Va.i. 

North  Carolina  Pitch  Pino. 

Spruce  Pine. 

Foxtail  Pine  (Va.,  Md.). 

Georgia  \  ellow  Pine. 

Indian  Pine  (Va..  N.C.). 

Georj^ia  Pine. 

Spruce  Pine  (Va.).  iu  part. 

Georgia  Heart  Pine. 

Bastard  Pine  (Va.,  N.  C). 

Georgia  Longleaved  Pine. 

Yellow Pine(No  Ala.,N.C.). 

Geory;ia  Pitch  Pine. 

Swamp  Pine  (Va.,  N.  C). 

Florida  lellow  Pine. 

Longstraw    Pine    (Va.,  N. 

Florida  Pine. 

C,  Ark. ),  in  part. 

Florida  Longleaved  Pine. 

Texas  Yellow  Pine. 

Texas  Longleaved  Pine. 

While  it  is  easy  enough  to  recognize  the  species  in  the  field  by  their  botanical  characters,  it 
is  difficult  and  often  impossible  to  distinguish  them  in  the  wood  by  mere  macroscopic  inspection 
or  examination  with  the  magnifier  and  witliout  the  aid  of  the  microscope,  nor  are  the  miscroscopic 
features  so  far  recognized  sufficient  for  specific  distinction. 

A  long-continued  study  of  these  woods  by  Mr.  Filibert  Roth,  of  the  Division  of  Forestry, 
has  not  developed  any  characteristics  whicli  would  be  always  reliable  in  distingnishing  the  species. 
The  best  that  can  be  done  is  to  give  a  synopsis  of  characters,  by  which  they  differ  generally  when 
larger  quantities,  as  in  the  log  or  lumber  pile,  are  under  inspection. 

CHARACTERISTICS   OF   THE   "WOOD   OF   SOUTHERN   PINES. 


Diagnostic  features  of  the  ivood. 


Name  of  species. 


Lon^leaf  Pine 
(Pinus 2i('lvMris  Miller). 


f*ulian  Pine 
(Pinus  hrlfrvphijlla  (EU.)  Sudw.). 


Specific  gravity  of  /  Possible  range 

kiln-dried  wood.  \  itost  frequent  range 

Weight,  pounds    per  cubic  foot,   kiln-dried 

wooil,  aveiage. 
Character  of  grain  seen  in  cross  section 


.50  to  .90 

.55  to  .65 

36 


Fine  and  even  ;  annual  rings  quite  uniformly 
narrow  on  large  logs,  averaging  generally 
I      20  to  25  rings  to  the  inch. 

Color,  general  appearance '  Even  dark  reddish-yellow  to  reddish-brown. 

Sapwood,  proportion Little ;  rarely  over  2  to  3  inches  of  radius 


Resin  . 


Very  abundant;    parts  often    turning    into 
"light  wood;"  pitchy  throughout. 


.50  to  .90 

.55  to  .70 

37 

Variable    and    coarse;     rings     mostly    wide, 

averaging  on  larger  logs  10  to  20  rings  to  the 

inch. 
Dark  straw  c()lor,  with  tinge  of  flesh  color. 
Broad.  3  to  G  inches. 
Abundant,    .sometimes    yielding   more   pitch 

than    Longleaf;    "bleeds"  freely,    yielding 

little  scrape. 


Name  of  species. 


Shortleaf  Pine 
{Pinus  echinata  Miller). 


Lobolly  Pine 
{Pinus  tteda  Linn.). 


Specific  gravity  of  /  Possible  range 

kiln-dried  wood.   I  Most  frequent  range 

Wciglit,  pounds    per  cubic    toot,  kiln-dried 

wood,  average. 
(Jharacter  of  grain  seen  in  cross  section 


Color,  general  appearance 

Sapwood,  proportion 

Resin 


.40  to  .80 

.45  to  .55 

30 

Very  variable;  medium,  coarse;  rings  w^de 
near  heart,  followed  by  zone  of  narrow 
rings;  not  less  than  i  (mostly  about  10  to 
15)  rings  to  the  inch,  but  often  very  tine- 
grained. 

Whitish  to  reddish  brown 

Commonly  2  to  4  inches  of  radius 

Moderately  abundant,  least  pitchy ;  only  near 
stumps,  knots,  and  limbs. 


.40  to  .80 

.45  to  .55 

31 

Variable,  mostly  very  coarse;  3  to  12  rings  to 
the  inch,  generally  wider  thauiu  ahortleaf. 


Yellowish  to  rcddisli  and  orange  brown. 
Very  variable,  3  to  6  inches  of  the  radius, 
Aljiindant;    more  than   Shortleaf,   less   than 

Longleaf  and  Cuban,  but  does  not  "bleed"'  if 

tapped. 
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It  is  clear  from  the  above  diaguo.sis  that  Longleaf  Pine  maybe  distinguished  from  Cuban  Pine 
by  its  finer  grain  and  small  amount  of  sapwood;  also  that  both  of  these  differ  from  the  Shortleaf 
and  Loblolly  in  tlielr  greater  wciglit  and  the  more  resinous  character  of  their  wood,  but  that  the 
wood  of  the  two  last-named  species  is  rarely  distinguishable  beyond  doubt. 

Technically  the  wood  of  the  pines  differs  about  as  follows:  The  wood  of  the  Longleaf  and  Cuban 
pines  are  about  equal  in  strength,  Longleaf  excelling  by  its  hner  grain  and  smaller  amount  of 
.sapwood.  The  same  comparison  maybe  made  with  regard  to  Loblolly  and  Shortleaf  Pine.  Being 
much  more  variable,  however,  in  weight  and  grain,  exceptions  to  the  general  rule  here  are  very 
numerous.  Of  the  last-named  species  it  may  be  said  that  the  wood  derived  from  more  southern 
localities  is  generally  heavier  aud  stronger  than  northern  grown — a  fact  especially  apparent  in 
the  case  of  the  Shortleaf  Pine. 

The  extensive  investigations  carried  on  by  the  Division  of  Forestry  during  the  last  three  to 
four  years  mainly  on  these  i)ines  permit  us  to  give  the  following  resume  of  their  mechanical 
properties  (h^rived  from  not  less  thin  20,000  tests  aud  as  many  measurements  and  weighings. 
We  quote  this  information  from  Circular  12  of  the  division: 

MEflHANICAL    PROPERTIES. 


In  general  the  wood  of  all  these  pines  is  heavy  for  pine  (31  to  40  pounds  per  cubic  foot,  when 
dry),  soft  ti>  moderately  hard  (hard  for  pine),  requiring  al)out  1,000  pounds  per  square  inch  to  indent 
one-twentieth  inch;  stiff',  the  modulus  of  elasticity  being  from  l,."iOO,000  upward;  strong,  re(iniring 
from  7,000  pounds  per  s(|uare  inch  and  npwai'd  to  break  in  bending  and  over  5,000  pounds  in 
comi)ression  when  yard-dry. 

The  values  given  in  this  circular  are  averages  based  on  a  large  number  of  tests  from  which 
only  defective  pieces  are  excluded. 

In  all  cases  where  the  contrary  is  not  stated  the  weight  of  the  wood  refers  to  kihi-diied 
material  ami  tiie  strength  to  wood  confaining  1.5  per  cent  moisture,  which  may  be  conceived  as 
just  on  the  border  of  air-dried  condition.  The  first  table  gives  fairly  well  the  range  of  strength  of 
commercial  timber. 

Average  etrenrilh  of  Southern  Pitie. 
[Air-dry  niateri:il  (about  15  jier  cent  moi,sture).] 


Compression  strength. 

Bending  strength. 

" 

£ 

With  grain. 

Across 
grain 
(3  per 
cent 
indenta- 
tion ) .  per 
square 
inch. 

At  rupture 
,   ,     3Wi 
modulus  2  jft,- 

At  elastic 

limit 
mo<lulus 

3  W,! 

2  bli' 
per  square 

inch. 

Elasticity 

Relative 

1 

X 

u 

%. 

Name. 

Average  of  all 
valid  tests. 

Average 
for  the  weakest 

one-tenth 
of  all  the  tests. 

Average  of  all 
valid  tests. 

Average 
for  the  weakest 

one-ten  Ui 
of  all  the  tests. 

(stilfne-ss)      elastic 

modulus       ,.,,s|ii. 

3\VP       1    en,.,., 

is  till'           per 

per  square      cubic 

tut         £■" 

1     - 

Absolute, 

per 

square 

inch. 

Rela- 
tive. 

Absolute, 

per 

square 

inch. 

Rela- 
tive. 

Absolute, 

per 

square 

inch. 

Rela 
tive. 

Absolute. 

per      !  Rcla- 
square   1  tive. 
inch. 

inch. 

lucn. 

1     1 

Cuban  I'lne 

Liinjrloaf  Vino  . . 

l.ol>l„lIy  Pine... 
.Sluirlluat  Pine.. 

Pounds. 
1.  850 
6,850 
6,500 
5,900 

100 
87 
83 
75 

Poitnda. 
6.50O 
5,650 
5,350 
4,800 

100 
87 
82 
74 

Pounds. 

1,050 

1,000 

990 

940 

Pounds. 

11,950 

10,  900 

10, 100 

9,230 

100 
91 
84 

77 

Pounds. 

8, 750      100 
8, 800       101 
8, 100  1      92 
7, 000  '      80 

Poundjt. 
9, 4,10 
8.500 
8,150 
7,20U 

Pounds. 
2, 305.  000 
l,h90.  OUO 
1, 95U,  000 
1,600,000 

Pounds. 
2.5 
2.3 
2.25 
2.05 

Lbs. 
14,300 
15,200 
14,400 
13,400 

Lbs. 

cso 

70S 
090 
688 

KELATION   OF   STRENOTH   TO   MTIIGHT. 

The  intimate  relation  of  strength  and  specific  weight  has  been  well  established  by  the  exjieri- 
ments.     The  average  results  obtained  in  connection  with  the  tests  themselves  were  as  follows: 


Transverse  stronglh 

Specific  weight  of  teat  pieces. 


Cuban,     i  Longleaf.  I  Loblolly.  I  ShorUeuf. 


100 
100 


91 
94 


77 
77 


WEIGHT    RELATIONS. 


15 


Since,  in  the  determination  of  the  specific  gravity  above  given,  wood  of  the  same  i)cr  cent  of 
moisture  (as  is  the  case  of  the  vahies  of  strength)  was  not  always  involved,  and  also  since  the  test 
})ieces,  owing  to  size  and  shape,  can  not  perfectly  represent  the  wood  of  the  entire  stem,  the 
following  results  of  a  special  inquiry  into  the  weight  of  the  wood  represents  probably  more 
accurately  the  weight  and  with  it  the  strength  relations  of  the  four  species. 

WEIGHT   RELATIONS. 
[These  data  refer  to  the  average  speciiic  weight  for  all  the  wood  of  each  tree,  only  trees  of  approximately  the  same  age  being  involved.] 


Average  age  of  trees years . 

Number  ot  trees  involved. 


Specific  gravity  of  dry  wood : 

"Weight  i)er  cubic  foot pounds 

Relative  weight 

(Transverse  strength  *) 


uban. 

Longlcaf. 

Loblolly. 

Shortleaf. 

171 

127 

137 

131 

6 

22 

14 

10 

0.63 

0.61 

0.53 

0.51 

39 

38 

33 

32 

100 

97 

84 

81 

(100) 

(91) 

(84) 

(77) 

*  The  values  of  strength  refer  to  all  tests,  and  therefore  involve  trees  of  wide  range  of  age  and  consequent^-  of  quality,  especially  those 
of  Longle.af ;  involve  much  wood  of  old  trees,  hence  the  relation  of  weight  and  strength  appears  less  distinct. 

From  these  results,  although  slightly  at  variance,  we  are  justified  in  concluding  that  Cuban 
and  Longlcaf  Piue  are  nearly  alike  in  strength  and  weight  and  excel  Loblolly  and  Shortleaf  by 
about  i'O  per  cent.  Of  these  latter,  contrary  to  common  belief,  the  Loblolly  is  the  heavier  and 
sti'onger. 

The  weakest  material  would  differ  from  the  average  material  in  transverse  strength  by  about 
•2(i  per  cent,  and  in  compression  strength  by  about  30  to  .'5;j  per  cent,  e.\ce])t  Cuban  Pine,  for  which 
the  difference  appears  greater  in  transverse  and  smaller  in  compression  strengtli.  It  must,  of 
course,  not  be  overlooked  that  these  figures  are  obtained  liom  full-grown  trees  of  the  virgin  forest, 
that  strength  varies  with  physical  conditions  of  the  material,  and  that  therefore  an  intelligent 
inspection  of  the  stick  is  always  necessary  before  applying  the  values  in  practice.  They  can  only 
represent  the  average  conditions  for  a  large  amount  of  material. 


DISTRIBUTION    OF   WEIGHT    AND    STRENGTH    THROUGHOUT    THE    TREE. 

Weight  and  strength  of  wood  at  different  lieiijlits  in  the  tree. 


strength  of  Longleaf 
Pine     (pounds    per 
square  inch). 

Specific  weight. 

Mean  of  all 

three 

species 

(relative 

weight). 

Relative 
strength  of 

Bending 
strength. 

Compres- 
sion 

endwise 
(with 
grain). 

Longleaf. 

Loblolly. 

Shortleaf. 

Pine  (mean 
of  com- 
l)ression 

and 
bending). 

56 
150  (over! 

22 
127 

14 
113 

12 
131 

48 

56 

Number  of  feet  from  stump : 

0 

.751 

106 

.705 

100 

.674 

06 
.624 

SO 
.590 

8-1 
.560 

80 
.539 

77 
.528 

75 

.629 

106 
.695 

100 
.578 

97 
.534 

00 
.508 

8G 
.491 

Si 
.476 

80 
.470 

79 

614 

6 

12,100 

100 

11,650 

9B 

10,  70O 

«.< 

10,1110 

84 

9,500 

7,9 

9,000 

8,600 
71 

7,350 

100 

7,200 

OS 
6,800 

OS 
6,500 

80 
6,300 

86 
6,150 

»J 
6,050 

83 

105 

KIK 

585 

ion 

07 
00 
86 
82 
79 
76 

10 

100 
.565 

97 
.523 

00 
.496 

85 
.472 

SI 
.455 

78 
.454 

78 

100 
97 
90 
85 
81 
78 
77 

20 

30 

40 

.50 

60 

Note. — Relative  values  are  indicated  by  italic  figures. 
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In  any  one  tree  the  wood  is  lighter  aiul  weaker  as  we  pass  from  the  base  tu  the  top.  This  is 
true  of  every  tree  and  of  all  four  species.  The  decrease  in  weight  and  strength  is  most  pronounced 
in  tlie  first  20  feet  from  the  stump  and  grows  smaller  upward.     (See  fig.  1.) 


49.6 


20 


20  30  40 

Feet  from  Stump. 

Fig.  1. — Diagram  showing  variation  of  weight,  willi  h<'ight  of  tree. 


50 


This  great  difference  in  weight  and  strength  between  butt  and  top  finds  explanation  in  the 
relative  width  of  the  suinmerwood.  Since  the  specific  weight  of  the  dark  summcrwood  band  in 
each  ring  is  in  tlirifty  growth  from  ().()()  to  1,  wliile  that  of  the  springwood  is  only  about  O.JiO,  the 
relative  amount  of  summerwood  furnishes  altogether  the  most  delicate  and  accurate  measure  of 
these  differences  of  weight  as  well  as  strength,  and  licncc  is  the  surest  criterion  forocular  inspection 
of  quality,  especially  since  this  relation  is  free  from  the  disturbing  inlluence  of  botli  resin  and 
moisture  contents  of  the  wood,  so  consi)icu()iis  in  weight  determinations. 

The  following  figures  show  tlie  distribution  of  the  summerwood  in  a  single  tree  of  Longleaf 
Pine,  as  an  example  of  this  relation: 


At  Uh'  Htnnip 

32  fi-i-t  from  wluni]i 
87  foul  froiii  stumi) 


111  till-  10        ^"  *''®  '"    '  I 

111  (uo  1        rings  Nns.  Average  for     Specific 
rings  nixi      jp,,  ,y  ,,„    g„,j„.  ,^1,;^       weight. 


to  tliobiirli. 


from  bark. 


Per  cent.  Per  cent. 

37  .52 

2S  38 

IS  37 


Per  cent. 
50 
33 
26 


0.73 
.59 
.55 


EFFECT    OF    AGE. 
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Logs  from  the  top  cau  usually  be  roeosiiizod  by  the  hiiger  pereeiitage  of  sapwood  and  the 
sinaller  i)rop()itioii  and  more  regular  outlines  of  the  bands  of  sumnierwood,  which  are  more  or  less 
wavy  in  the  butt  k)gs. 

Both  weight  and  streugth  vary  in  the  different 
parts  of  the  same  eross  section  from  eeuter  to  periph- 
ery, aud  though  the  variations  appear  frequently 
irregular  in  single  individuals,  a  detinite  law  of  rela- 
tion is  nevertheless  discernible  in  large  averages,  and 
once  detern)ined  is  readily  observable  in  every  tree. 

A  separate  inquiry,  avoiding  the  many  variables 
which  enter  into  the  mechanical  tests,  permits  the  fol- 
lowing deductions  for  the  wood  of  these  pines,  and 
especially  for  Longleaf;  the  data  I'eferriiig  to  weight, 
but  by  inference  also  to  strength  : 

1.  The  \ariation  is  greatest  in  the  butt  log  (the 
heaviest  part)  and  least  in  the  top  logs. 

•2.  The  variation  in  weight,  hence  also  in  strength, 
from  center  to  periphery  depends  on  the  rate  of 
growth,  the  heavier,  stronger  wood  being  formed  dur- 
ing the  period  of  most  rapid  growth,  lighter  and 
weaker  wood  in  old  age. 

3.  Aberrations  from  the  normal  growth,  due  to 
unusual  seasons  aud  other  disturbing  causes,  cloud 
the  uniformity  of  the  law  of  variation,  thus  occasion- 
ally leading  to  tlie  foiiuation  of  heavier,  broad  ringed  '"^^' 
wood  in  old,  and  lighter  narrow-ringed  wood  in  young- 
trees. 

4.  Slow-growing  trees  (witli  narrow  rings)  do  not 
make  less  heavy,  nor  heavier  wood  than  thriftily 
grown  trees  (with  wide  rings)  of  the  same  age.  (See 
tig.  2.) 

EFFECT   OF   AGE. 

The  interior  of  the  butt  log,  representing  the 
young  sapling  of  less  than  fifteen  or  twenty  years  of 
age,  and  the  central  portion  of  all  logs  containing 
the  pith  and  two  to  live  rings  adjoining,  is  always 
light  and  weak. 

The  heaviest  wood  in  Longleaf  and  Cuban  Pine  is 
formed  between  the  ages  of  fifteen  and  one  hundred 
and  twenty  years,  with  a  specific  weight  of  over  0.(50 
and  a  maxinuim  of  0.G6  to  0.08,  between  the  ages  of 
forty  and  sixty  years.  The  wood  formed  at  the  age 
of  about  one  hundred  years  will  have  a  specific 
weight  of  0.62  to  0.03,  which  is  also  the  average 
weight  for  the  entire  wood  of  old  trees;  the  wood 
formed  after  this  age  is  lighter  but  does  not  fall  below 
O.oO  ui)  to  tlie  two  hundredth  year;  the  strength 
varies  in  the  same  ratio. 

In  the  shorter-lived  Loblolly  and  Shortleaf  the 
period  for  the  formation  of  the  heaviest  wood  is 
between  the  ages  of  fifteen  and  eighty,  tiie  average  weight  being  tlieu  over  0.50,  with  a  maximum 
of  O.o7  at  the  age  of  thirty  to  forty.     The  average  weight  for  old  trees  (0.51  to  0.52)  lies  about 
the  seventy-flfth  year,  the  weight  then  falling  off  to  about  0.45  at  the  age  of  one  hundred  and 
forty,  and  continuing  to  decrease  to  below  0.38,  as  the  trees  grow  older. 
17433— No.  13 2 
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Sc/ti£    i^£ffr/CAi    /s  M.  =  //vr 

Fig.  2. — Schematic  section  through  stem  of  Lon;:ie:if  Piue, 
sliowiug  variation  of  specific  weiglit  witli  lieiylit,  iliamctcr, 
and  age  at  twenty  (a/^fi),  sixty  (t/ct/),  one  huiulrcd  ami  twenty 
{eeee),  and  two  liundrod  (/^//)  years. 
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That  these  statements  refer  only  to  the  clear  portions  of  eacli  log,  and  are  variably  attected 
at  each  whorl  of  knots  (every  10  to  30  inches)  according  to  thi-ir  size,  and  also  by  the  variable 
amounts  of  resin  (nit  to  20  per  cent  of  the  dry  weight),  must  be  self-evident. 

Sapwood  is  not  necessarily  weaker  than  heurtwood,  only  usually  the  sapwood  of  the  large- 
sized  trees  we  are  now  using  is  represented  by  the  nariowringcd  outer  part,  whieli  was  formed 
during  the  old-age  iteriod  of  growth,  when  naturally  lighter  and  weaker  wood  is  made;  but  the 
wood  formed  during  tin;  more  thrifty  diameter  growth  of  the  first  eighty  to  one  hundred  years — 
sapwood  at  the  time,  changed  into  heartwood  later— was  even  as  sapwood  the  heaviest  and 
strongest. 

RANGE   OF   VALUES  FOR   WEKillT   AND   STRENGTH. 

Although  the  range  of  values  for  the  individual  tree  of  any  given  species  varies  from  butt  t<) 
top,  and  from  center  to  periphery  by  15  to  25  per  cent,  and  occasionally  more,  the  deviation  from 
average  valutis  from  one  individual  to  another  is  not  usually  as  great  as  has  been  believed;  thus, 
of  56  trees  of  Longleaf  Pine,  42  trees  varied  in  their  average  strength  by  less  than  10  per  cent 
from  the  average  of  all  50. 

The,  following  table  of  weight  (wliicli  is  a  direct  and  fair  indicatiou  of  strength),  representing 

all  the  wood  of  the  stem  and  excluding  knots  and  other  defects,  gives  a  more  perfect  idea  of  the 

range  of  these  values : 

liaiKje  of  tpvcific  weight  with  aije  (kihi-dritd  u-ood). 

[To  avoid  fractions  tlie  valuer  are  multipUod  by  100.] 


Cuban. 

Longleaf. 

LobloUy. 

Shortleaf. 

Nuinbor  of  trt-en  involved 

24 
61 
63 

96 

59 

60.5 

62 

61 

55 

00 

50 

Trees  Olio  hiimlrid  jind  (itty  to  two  liniidred  years  old. .. 

50 
53 

53.4 
53 

48 

51 
55 
57 
53 

61 
55 
51 

Though  occaf  onally  some  very  exceptional  trees  occur, especially  in  Loblolly  and  Shortleaf,  the 
range  on  the  whole  is  generally  within  remarkably  narrow  limits,  as  appears  from  the  following 
table : 

lUinge  uf  specific  weight  in  trees  of  the  same  age  apin-oximatvlg  ;  averages  for  whole  trees. 
[Spt^iilli!  gravity  inultiyjliid  by  100  to  avoid  fractions.) 


Kamo. 

Number 
of  trees. 

Agfi, 
years. 

Single  trees. 

Average. 

Cuban  Pino 

10 
12 

150-200 
60-100 
100-150 
125-15U 
100-150 

50 
60 
59 
51 
45 

68  '  62 
58  1  00 
66  1  57 

65 
59 
62 
51 
47 

62.5    1 

60.9 

60.5 

52.8 

50.8 

67 
60 
55 
SO 

•58' 
53 
51 

59 
54 
55 

57 
55 
55 

57 
55 
53 

66 
52 
51 

59 

62     57 

51 
47 

53 
53 

50 

S3 



From  this  table  it  would  appear  that  single  individuals  of  one  species  would  approximate 
single  individuals  of  another  species  so  closely  that  the  weight  distinction  seems  to  fail,  but  in 
large  numbers,  for  instance  carloads  of  material,  the  averages  above  given  will  prevail. 

INFLUENCE   OF   LOCALITY. 

In  both  the  Cuban  and  Longleaf  IMiio  the  locality  where  grown  appears  to  have  but  little 
influence  on  weight  or  strength,  and  there  is  no  reason  to  believe  that  the  Longleaf  Pine  from  one 
State  is  better  than  that  I'rom  any  other,  since  such  variations  as  are  claiimd  can  lie  foninl  on  any 
40-aere  lot  of  timber  in  any  State.  Hut  with  Loblolly,  and  still  more  with  Shortleaf,  this  seems  not 
to  be  the  case.  Heing  widely  distributed  over  many  localities  ditVerent  in  soil  and  climate,  the 
growth  ol'  the  Shortleaf  Pine  seems  materially  inlhieneed  by  location.  Tiie  wood  from  tlie  Southern 
Ooastand  (iulf  region  and  even  Arkansas  is  generally  heavier  than  the  wood  from  localities  (art  her 
north.  Very  light  and  line  grained  wood  is  seldom  met  near  the  southern  limitof  the  range,  while 
it  is  almost  the  rnlt^  in  jVIissoiiri,  where  forms  resembling  the  Norway  Pine  are  by  no  nieans  rare. 
The  Loblolly,  occupying  both  wet  and  dry  soils,  varies  accordingly. 


INFLUENCE    OF    MOISTURE    ON    STUENQTII. 
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INFLUENCE   OF   MOISTURE. 

This  influence  is  among  the  most  important,  hence  all  tests  have  been  made  with  due  regard 
to  moisture  contents.  Seasoned  wood  is  stronger  than  green  and  moist  wood;  the  ditlereuce  between 
green  and  seasoned  wood  may  amount  to  50  and  even  100  per  cent.  The  influence  of  seasoning 
consists  in  (1)  bringing  by  means  of  shrinkage  about  10  per  cent  more  fibers  into  tlie  same  square 
inch  of  cross  section  than  are  contained  in  the  wet  wood;  (li)  shrinking  the  cell  wall  itself  by  about 
50  per  cent  of  its  cross  section  and  thus  hardening  it,  just  as  a  cowskiu  becomes  thinner  and 
harder  by  drying. 

In  the  following  tables  and  diagram  this  is  fully  illustrated;  the  values  presented  in  these 
tables  and  diagrams  are  based  on  large  numbers  of  tests  and  are  fairly  safe  for  ordinary  use.  They 
still  require  further  revision,  since  the  relations  to  density,  etc.,  have  had  to  be  neglected  in  this 
study. 

Jnjhieiice  of  iiinistiire  on  sirenijth. 


Dending  strength : 

(Ireon 

]l:ilt'  ilry 

Yard  dry 

Kcjoni  dry 

Cruehing  endwise: 

Green , 

Half  dry 

Yard  dry 

Koorii  dry 

Mean  ut'  both  bending  and  enj«hing  strength: 

Green 

Half  dry 

Yard  dry 

Boom  dry 


Per 
cent  of 
mois- 
ture. 


3^+ 
20 
15 
10 

33  + 
20 
15 
10 

33+ 

20 

15 

10 


Average  of  all  valid  tests. 


c-"--  "CI 


8,450 

10.  U50 

11,  950 
15,  30U 

5,000 
6.600 
7,850 
9,  200 


7,060 
8,900 
10,  900 
14,  000 

4,450 
5,450 
6,  850 
',),  200 


Lob- 
lolly. 


7,370 
8,  050 
10, 100 
12,  400 

4,170 
5,350 
6,500 
8,650 


Short- 
leaf. 


6,900 
8,170 
9,230 
11,  000 

4,160 
5,100 
5,900 
7,000 


Kelative  values. 


Cuban. 


100 
118 
142 
181 

100 
132 
157 
184 

100 
125 
149 
182 


Long- 
leaf. 


100 
116 
142 
182 

100 
122 
1,54 
206 

100 
Hi) 
148 
194 


Lob- 
lolly. 


100 
117 
138 
168 


156 

200 

100 
122 
147 
187 


Short- 
leaf. 


100 
118 
134 
160 

100 
122 
142 
168 

100 
120 
138 
164 


Aver- 
age. 


100 
117 
139 
173 

100 
126 
152 
191 

100 
122 
146 
182 


4  S  &  7  S  S 

Fia.  3 — Uia^'ram  showing  variation  of  compression  strength  with  uioiaturo. 


It  will  be  observed  that  the  strength  increases  by  about  50  per  cent  in  ordinary  good  yard 
seasoning,  and  that  it  can  be  increased  about  30  per  cent  more  by  complete  seasoning  in  kiln  or 
house. 

Large  timbers  require  several  years  before  even  the  yard-seasoned  condition  is  attained,  but 
2-inch  and  lighter  material  is  generally  not  used  with  more  than  15  per  cent  of  moisture. 
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Si>c'(;ifl('  gravity  = 


WEIGHT  AND  MOISTURE. 

So  far  the  weight  of  only  the  kiln-dry  wood  has  been  considered.  In  fresh  as  well  as  all  yard 
and  air  dried  material  tliero  is  contained  a  variable  amount  of  water.  The  amount  of  water 
contained  in  fresh  wood  of  these  pines  forms  more  than  half  the  weight  of  the  fresh  sapwood,  and 
about  one-lifth  to  one  fourth  of  the  lieartwood.  In  yard-dry  wood  it  falls  to  about  12  to  IS  i>er 
cent,  while  iu  wood  iicpt  in  well-ventilated,  and  especially  in  heated  rooms  it  is  about  .">  to  10 
per  cent,  varying  with  size  of  ))iece,  part  of  tree,  species,  temperature,  and  lnunidity  of  air. 
Heated  to  150^  F.  (Ct't^  C),  the  wood  loses  all  but  about  U  to  2  per  cent  of  its  moisture,  and  if  the 
temperature  is  raised  to  175o  F.  there  remains  less  than  1  per  cent,  the  W(jo(l  dried  at  212'-'  F. 
being  assumed  to  be  (though  it  is  not  really)  perfectly  dry.  Of  course,  large  pieces  are  in  practice 
never  left  long  enough  exposed  to  become  truly  kiln  dry.  though  in  factories  this  state  is  often 
approached. 

As  long  as  the  water  in  the  wood  amounts  to  about  30  per  cent  or  more  of  the  dry  weight  of 
the  wood  there  is  no  shrinkage '  (the  water  coming  from  the  cell  lumen),  and  the  density  or  specific 
gravity  cliaugco  simply  in  direct  i)roportion  to  the  loss  of  water.     When  the  moisture  i)er  cent 
falls  below  about  30.  the  water  comes  from  the  cell  wall,  and  the  loss  of  water  and  weight  is  accom- 
panied by  a  loss  of  volume,  so 
that  both  factors  of  the  frac- 
tion 

weight 
volume 
are  all'ected.  and  the  change 
in  the  specific  giavity  no  lon- 
ger is  simply  projjortional  to 
the  loss  of  water  or  weight. 
The  loss  of  weight  and  vol- 
ume, however,  being  unequal 
and  disproportionate,  a  marked 
reduction  of  the  sj)ecilic  grav- 
ity takes  place,  anu)unting  in 
these  pines  to  about  S  to  10  i)er 
cent  of  the  specific  weight  of 
the  dry  wood. 

SHRINKAGE. 

Tlie  behavior  of  the  wood  of 
the  Southern  pines  in  shrink- 
age does  not  differ  nuvterially. 
Generally  the  licavicr  wood 
shrinks  the  most,  and  sapwood 
shrinks  about  one-fourth  more 
than  lu^artwood  of  the  same  si)ecific  weight.  Very  resinous  pieces  (••light  wood'')  shrink  uuich  less 
than  other  wood.  In  kcei)ing  with  tlu^se  general  facts,  the  shrinkage  of  the  wood  of  the  uiii)er 
logs  is  usually  15  to  20  per  cent  less  than  that  of  the  butt  pieces  and  the  shrinkage  of  the  heavy 
lieartwood  of  ohl  trees  is  greater  than  that  of  tiie  lighter  periidieral  jtarts  of  the  same,  while  the 
shrinkage  of  the  heavy  wood  of  saplings  is  greatest  of  all.  On  the  whole,  the  wood  of  these  iiincs 
.shrinks  about  10  percent  in  its  volume — 3  to  4  jier  cent  along  the  radius,  and  ti  to  7  percent  along 
the  tangent  or  along  the  yearly  rings. 

After  leaving  the  kiln  the  wood  at  once  begins  to  absorb  moisture  and  to  swell.  In  an 
experiment  with  short   pieces  of  loblolly  and  sliortleaf,  representing  ordinary  flooring  or  siding 

'In  oriliuarv  liiml)«r  iiiiil  all  liiigc  size  iiiatorial  the  oxtorior  parts  coiiiiiKHily  dry  »»  iniuli  sikiihi-  than  thr  Imlk 
of  the  stick  that  cliccking  ol'tou  occnre  though  tlu'  inoistiiri'  ]>i'r  rent  of  the  whole  stick  is  still  far  aliove  30. 
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USE    OF    THE    WOOD. 
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sizes,  these  regained  more  than  half  the  water  and  underwent  over  half  the  total  swelling  during 
tlio  first  ten  days  after  leaving  the  kiln  (see  flg.  4).  Even  in  this  less  than  air-dry  wood  the 
changes  in  weight  far  excel  the  changes  in  volume  (sum  of  radial  and  tangential  swelling),  and, 
therefore,  the  specific  gravity  even  at  this  low  per  cent  of  moisture  was  decreased  by  drying  and 
increased  by  subsequent  absorption  of  moisture.  Immersion  and,  still  more  readily,  boiling  cause 
the  wood  to  return  to  its  original  size,  but  temperatures  even  above  the  l)oiling  point  do  not 
prevent  the  wood  from  "working,"  or  shrinking  and  swelling. 

In  fig.  4  are  represented  the  results  of  experiments  on  the  rate  of  loss  of  water  in  the  dry 
kiln  and  the  reabsorption  of  water  in  the  air.  The  wood  used  was  of  Loblolly  and  Shortleaf  Pine 
kept  on  a  shelf  in  an  ordinary  room  before  and  after  kiln  drying.  The  measurements  were  made 
with  caliper. 

EFFECT   OF    "BOXING,"   OR   "BhEEDING." 

"  Bleeding"  pine  trees  for  their  resin,  to  which  only  the  Lougleaf  and  (Juban  Pine  are  subjected, 
has  generally  been  regarded  as  injurious  to  the  timber.  Both  durability  and  strength,  it  was 
claimed,  were  impaired  by  this  process,  and  in  the  specifications  of  many  architects  and  large  con- 
sumers, such  as  railway  companies,  "bled"  timber  was  excluded.  Since  the  utilization  of  resin  is 
one  of  the  leading  industries  of  the  South,  and  since  the  process  affects  several  millions  of  dollars' 
worth  of  timber  every  year,  a  special  investigation  involving  mechanical  tests,  physical  and  chem- 
ical analyses  of  the  wood  of  bled  and  unbled  trees  from  the  same  locality  were  carried  out  by  this 
division.  The  results  prove  conclusively  (1)  that  bled  timber  is  as  strong  as  unbled  if  of  the  same 
weight;  (2)  that  the  weight  and  shrinkage  of  the  wood  is  not  atfected  by  bleeding;  (3)  that  bled 
trees  contain  practically  neither  more  nor  less  resin  than  unbled  trees,  the  loss  of  resin  referring 
only  to  the  sa])wood,  and  therefore  the  durability  is  not  atfected  by  the  bleeding  process. 

The  following  table  shows  the  remarkable  uumerical  similarity  between  the  average  results 
for  three  groups  of  trees,  the  higher  values  of  the  bled  material  being  readily  explained  by  the 
dirt'ereuce  in  weight: 


Longleaf  Pine. 

Number  of 
tests. 

Specific 

weiglit  of 

test  pieces. 

Bending 

strength 

per  square 

inch. 

Compression 

strength 

per  square 

inch. 

Unboxed  trees 

400 
390 
635 

I'er  cent. 
0.7-t 
.79 
.76 

Pounds. 
12.  368 
12,  961 
12,  586 

rounds. 

7,  ise 

7,813 
7,575 

lioxed  and  recently  abandoned 

Boxed  and  abandoned  fivB  years 

The  amount  of  resin  in  the  wood  varies  greatly,  and  trees  growing  side  by  side  differ  within 
very  wide  limits.  Sai)wood  contains  but  little  resin  (1  to  4  per  cent),  even  in  those  trees  in  which 
the  heartwood  contains  abundance.  In  the  heartwood  the  resin  forms  from  .5  to  24  per  cent  of  the 
dry  weight  (of  which  about  one-sixth  is  turpentine),  and  can  not  be  removed  by  bleeding,  so  that 
its  quantity  renuiins  uiiattected  by  the  process. 

Bled  timber,  then,  is  as  useful  for  all  purposes  as  unbled. 


USE    OF    THE    WOOD. 

In  its  use  the  wood  of  all  four  species  is  much  alike.  Tiie  coarse  grained,  heavy,  resinous 
forms  are  especially  suited  for  timbers  and  dimension  stuff;  while  the  fine  grained  wood,  whatever 
species  it  may  belong  to,  is  used  for  a  great  variety  of  purposes. 

At  present  distinction  is  but  rarely  made  in  the  species  and  in  their  use;  all  four  species  are 
used  much  alike,  although  differentiation  is  very  desirable  on  account  of  the  difference  in  ([uality. 
Formerly  these  pines,  except  for  local  use,  were  mostly  cut  or  hewn  into  timbers,  but  especially 
since  the  use  of  dry  kilns  has  become  general  and  the  simple  oil  finish  has  displaced  the  unsightly 
painting  and  "graining"  of  wood.  Southern  pine  is  cut  into  every  form  and  grade  of  lumber. 
Nevertheless,  a  large  proportion  of  the  total  cut  is  still  being  sawed  to  order  in  sizes  above  0 
by  G  inches  and  lengths  above  20  feet  for  timbers,  for  which  the  Longleaf  and  Cuban  Pine  furnish 
ideal  material.  The  resinous  condition  of  these  two  pines  make  them  also  desirable  for  railway 
ties  of  lasting  quality. 
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Since  the  custom  of  painting  and  graining  woodwork  lias  given  way  to  natural  grain  witli  oil 
finish,  the  wood  of  tlicsc  hard  ])iiR'S  is  becoming  very  popular  for  inside  finish. 

Kiln-drying  is  successfully  practiced  with  all  four  species,  but  especially  with  the  Shortleat 
and  Loblolly  pines  which,  if  not  artificially  seasoned,  are  liable  to  "blue."  The  wood  can  be  dried 
without  great  injury  at  high  temperatures. 

RATE   OF   GROWTH. 

The  species  naturally  develop  somewhat  differently,  according  to  the  soil  coiulitioiis  in  which 
they  occur.  Without  going  into  a  detailed  discussion,  which  will  be  found  in  tlie  body  of  this 
work  under  each  species,  a  comparison  of  the  rate  of  growth  of  the  four  species,  based  on  a  large 
number  of  measurements,  gave,  for  average  trees  and  average  conditions,  the  results  shown  in  the 
accompanying  diagrams  (figs.  5  to  7),  which  ijermit  the  determination  of  the  rate  of  growth  at 
different  periods  of  their  life. 


110  i^« 
100 

t 



90 

i^ 

^ " 

r\ 



no 

A 

W^ 

,^^ 

^ 

vjii>^ 

70 

/ 

/ 

1/V 

j/VV«^ 

JS^ 

60 

/ 

/ 

J 

^ 

^ 

so 

/ 

/. 

^ 

y 

r'' 

40 

1 

/ 

^ 

/ 

30 

/ 

Y/ 

/ 

20        J 

'/// 

7 

/ 

'0 

0            2 

0            3 

0           4 

0         s 

0             £ 

D            7 

0            & 

0            9 

0             1 

10             1 

0             \l 

0         i: 

0         14 

0-'     ISO 

Fig.  5. — Binp-ani  showinff  comparatiTe  propreas  of  height  growth  in  average  trees. 

From  these  it  api)ears  tliat  tlic  Cuban  I'inc  is  by  far  the  most  rapid  grower,  while  the  Longieaf 
Pin(^,  wliic^h  usually  grows  associated  with  the  former,  is  the  slowest,  i>obl(illy  and  Shortleaf 
occui)ying  a  position  between  the  two. 

The  Longieaf  shows  for  the  first  five  to  seven  years  hardly  any  development  in  height  and 
begins  then  to  grow  rajtidly  and  evenly  to  the  fiftieth  or  seventieth  year,  and  even  after  that 
period,  though  the  rate  is  somewhat  (limiiushed,  progresses  evenly  and  steadily,  giving  to  the 
height  curve  a  smooth  and  persistent  character. 

The  diauieter  growth  shows  the  same  even  and  ])ersistent  i)rogress  from  the  start,  and  the 
volume  growth  also  piogresses  evenly  alter  the  rapid  height  growth  rat(i  is  passed  at  seventy  years. 

The  Cuban  Pine  ceases  in  its  maximum  rate  of  height  growth  at  thirty  years,  starts  with  its 
diameter  growth  at  about  the  rate  of  the  Loblolly,  but  alter  the  twenty-fifth  year  leaves  the  latter 
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behind  for  the  next  twenty-five  to  thirty  years,  then  proceeds  at  about  the  same  rate,  but  persisting 
longer  than  the  Ijoblolly.  At  the  age  of  fifty  years  the  Cuban  Pine  with  4G  cubic  feet  has  made 
nearly  twice  the  amount  of  the  Loblolly  and  more  than  four  times  that  of  the  Longleaf,  but  at  one 
hundred  years  the  difterence  is  reduced,  being  then  115,  90,  and  55  cubic  feet,  respectively,  for  the 
three  species. 

Both  Loblolly  and  Shortleaf  Tine  reach  their  maximum  growth  sooner  than  the  other  two 
species.  While  these  still  show  a  x>ersistently  ascending  line  at  one  hundred  and  twenty  to  one 
hundred  and  forty  years,  tlie  rate  of  growth  in  the  Loblolly  shows  a  decline  after  the  one  hundredth 
year,  and  the  Shortleaf  has  done  its  best  by  the  eiglitieth  year.  These  facts  give  indications  as  to 
the  rotation  under  which  these  various  species  may  be  managed. 


22 

vc^ve/. 

1 

^ 

20 

^ 

__^ 

18 

^ 

-^ 

"^ 

16 

( 

n 

7 

,^ 

-^ 

14 

f\ 

r 

J 

</' 

12 

A 

Y 

r 

i 

10 

\ 

4 

V 

^%-p' 

8 

/ 

[^ 

/ 

6 

// 

V 

4 

A 

V 

^// 

V 

^ 

0         2 

0        3 

0         4 

0         5 

0       6 

0         7 

0        8 

0        9 

0         l( 

DO        1 

0        1' 

10      1 

0/ 

50       \^ 

m    150 

Fig.  6. — Diagram  showing  comparative  progress  of  diameter  growth  in  average  trees. 

As  stated  before,  the  growth  of  trees,  especially  in  the  virgin  forest,  is  quite  variable  even  for 
the  same  species  and  same  soil  conditions;  an  average,  therefore,  like  the  one  presented  in  the 
diagrams,  liowever  perfect,  could  apply  only  when  large  numbers  are  considered.  Thus  there  are 
fast-growing  trees  of  Longleaf  and  slow-growing  of  Cuban  or  Loblolly  Pine.  Yet  the  diagrams 
will  fairly  well  represent  the  average  growth,  with  the  possible  exception  of  the  Cuban  Pine,  for 
which  the  number  of  measurements  was  too  small  to  furnish  reliable  data. 


STATISTICS   AND   CONCLUSIONS. 


The  greatest  difficulty  Dr.  Mohr  has  found  is  in  the  statistical  portions  of  his  work.  To  deter- 
mine the  amounts  of  remaining  timber  supplies  of  the  various  species  is  almost  an  impossibility 
without  a  very  elaborate  and  laborious  canvass,  which,  to  be  sure,  it  would  appear  our  duty  to 
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undertake,  but  for  wliicli  tbe  means  at  the  disposal  of  the  Division  of  Forestry  have  never  been 
suflicient.  Even  the  amount  of  annual  consumi)tion  can  only  be  approximated,  i)artly  because 
tlie  species  are  not  always  kept  separate  and  partly  because  information  is  not  alwaj's  readily 
given  by  the  operators  or  sliipi)ers. 

The  statistics  for  Longleaf  Pine  can  be  more  nearly  api)roximate(l,  for  the  majority  of  the  mills 
eu{;ajjed  in  its  ex])loitation  cut  hardly  any  other  timber;  moreover,  its  geographical  limits  are  more 
clearly  defined,  so  that  even  the  area  of  remaining  supplies  is  not  entirely  beyond  our  ken. 

When  it  comes  to  using  such  statistics  for  a  prognostication  as  regards  avaihible  sujjplies, 
anotlier  dilliculty  arises  in  the  change  of  standards  of  material  recognized  as  marketable  and  the 
change  of  demand  or  use,  and  hence  consumijtion,  of  any  of  the  varieties,  lint  we  can  now  safely 
assume  that  the  standard  ol'  size  and  quality,  which  was  high  wheu  the  census  figures  of  1880  were 
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Pig.  7. — Diaffrnm  sliowini,'  roniparntive  progress  of  voliimo  prowtli  in  avora^o  trees. 

estimated  and  hence  made  them  appear  below  the  truth,  has  now  sunk  nearly  to  the  lowest  level, 
any  stick  that  can  be  placed  on  tlie  mill  down  to  lOinch  and  8-inch  being  fit  material.  There  is 
also  no  danger  of  any  rediu-tion  in  tlie  cut  for  any  reason  exce])t  a  teiniiorary  one  due  to  such 
general  business  depression  as  that  experienced  throiiglnmr  tlie  last  two  years.  Increase  of 
consumption  of  Southern  timber  is  bound  to  follow  the  imminent  exhaustion  of  the  pine  supplies 
of  the  North.  And  with  the  exception  of  Pacific  Ooa.st  timbers,  which. owing  to  tJieir  great 
distance,  have  so  far  made  but  little  competition  in  ICasteni  markets,  no  new  undiscovered  timber 
resource  will  intluence  the  cut  of  Southern  pine. 

Venturing  on  tlie  basis  of  the  meager  data  furnished  in  thi.s  publication  to  make  a  guess  at 
the  probable  supply  and  demand,  we  may  with  due  reserve  state  that  the  amount  of  pine  timber 
ready  for  lumber  manufacture  standing  in  tlie  South  can  not  be  above  J.">0,(l(lO,(iO(i,000  feet,  and 
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more  likely  will  fall  far  below  :-'0(),000,()00,()00  feet,  while  the  figure  for  present  and  lowest  future 
aunual  cousuniption  may  l>e  approximated  at  near  7,()()0,0(M),(Kt(i  feet,  board  measure." 

There  is  nobody  who  knows  or  can  know  the  actual  condition  of  supi)lies,  and  whoever  has  an 
opinion  on  the  subject  will  have  to  bring  at  least  as  good  a  basis  or  a  better  one  for  such  o])inton 
than  the  data  furnished  in  the  following  monographs. 

There  is  no  attempt  t(t  predict  from  the  foregoing  figures  tlie  absolute  exhaustion  of  the  pine 
supplies  of  the  South  within  forty  or  fifty  years,  although  such  a  result  would  appear  not  unlikely. 
Competition  of  other  timbers,  and  substitutes  for  the  use  of  wood  (which,  to  be  sure,  never  in  the 
history  of  the  world  have  reduced  wood  consumption),  and  especially  changes  in  present  methods 
of  exploitation,  may  lengthen  out  supplies  for  a  short  time;  or,  if  we  begin  rational  forestry  now, 
these  forests  may  be  kept  a  source  of  continuous  supplies,  even  though  reduced. 

Those  who  rely  upon  the  spontaneous  natural  reproduction  of  these  pines  to  fill  the  gaps  made 
in  the  virgin  timber  will  do  well  to  read  the  chapters  on  natural  reproduction  and  the  incidental 
remarks  regarding  the  conditions  for  renewal  and  the  appearance  of  the  aftergrowth;  or,  better, 
tramp  through  the  vast  region  of  culled  pine  woods  and  observe  what  the  basis  of  their  reliance 
is,  as  the  writer  of  these  monogiaphs  has  done  through  forty  years  of  his  life.  If,  in  addition, 
they  study  the  chapters  on  conditions  of  development,  they  will  realize  that  the  Longleaf  Pine  is 
bound  to  disappear  largely  even  in  the  regions  where  it  reigned  supreme;  that  the  Cuban  Pine,  no 
desj)icable  substitute,  will  take  its  place  in  the  lower  i)ine  belt,  if  allowed  to  propagate  at  all;  but 
on  large  burnt  areas  the  growth  of  scrubby  oaks  and  brush  will  forever  exclude  this  species  which 
( minently  needs  light.  Loblolly  and  Shortleaf,  better  fitted  for  warfare  with  other  species.  Mill  do 
much  in  their  respective  habitats  to  recuperate,  except  in  the  mixed  forest,  where  thej'are  culled 
and  the  hard  woods  are  left  to  shade  out  the  aftergrowth;  or  where  the  continuous  conflagrations 
have  destroyed  the  mold  and  aftergrowth  and  given  over  the  soil  to  scrubby  brushgrowth,  which 
for  ages  will  either  prevent  the  gradual  return  of  the  i)ines  or  impede  their  renewal  and  growth. 
Considering  that  the  timber  on  which  we  now  rely  and  on  which  we  l)ase  our  standards  comes  from 
trees  usually  from  one  hundred  and  fifty  to  two  hundred  years  or  more  old,  and  that  none  of  these 
pines  makes  respectable  timber  in  less  than  from  sixty  to  one  hundred  and  twenty-five  years,  the 
necessity  of  timely  attention  to  their  renewal  is  further  emphasized. 

The  owners  of  timber  laud  and  the  operators  of  mills  are  the  only  people  who  can  improve 
these  conditions,  and  this  by  a  more  rational  treatment  of  their  property.  If  they  can  be  made  to 
realize  now  that  what  they  own  and  hold  as  a  temporary  s[ieculation  will,  in  a  short  time,  when 
sui>plies  have  visibly  decreased,  become  a  first-class  investment,  and,  by  its  revenues,  become  a 
greater  source  of  wealth  under  competent  maTiagement  with  a  view  to  reproduction  than  that  which 
they  have  derived  from  it  by  the  mere  robbing  of  the  old  timber,  they  might  take  steps  at  least 
against  the  unnecessary  damage  done  to  it  by  fire  and  cattle.  Permanency  and  continuity  of 
ownership  appear  to  be  the  first  condition  to  insure  such  results,  and  therefore  corporations  which 
are  not  of  an  ephemeral  character  and  men  of  large  wealth  are  most  desirable  forest  owners. 

The  monographs  here  presented  will,  it  is  hoped,  aid  in  tliis  realization,  and  the  information 
regarding  the  conditions  of  development  of  the  diiferent  species  will  furnish  suggestions  as  to  the 
forest  management  which,  modified  according  to  local  conditions  and  economic  considerations,  may 
be  employed  to  secure  the  perpetuity  of  the  Southern  pineries. 

B.  E.  Fernow. 
Washington,  D.  C,  June  3,  1896. 

'  Tlio  entiro  region  within  wliicli  theso  piiK^s  iicBiir  in  merchautalilo  comlition  comprises  about  230.000  square  miles 
or,  in  roiinil  numbers,  147,000,000 acres;  for  land  in  fiirius,  etc.,  10,000,000  acres  must  be  deducted,  and  allowing  as  much 
as  two-thirds  of  the  remainder  as  representing  pine  l.inds  (the  other  to  hardwoods),  we  would  have  about  90,000,000 
acres  on  which  pine  may  occur.  An  average  growth  of  3,000  feet  per  acre,  an  extravagant  figure  when  referred  to 
such  an  area,  would  make  the  possible  stand,  270,000,000,000  feet,  provided  it  was  iu  virgin  condition  and  not  mostly 
culled  or  cut. 
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Plate  II. 


Fig.  1.    LoNGLEAF  Pine  Forest  in  Luuisiana  Flats,  Virgin.  Scorched  by  Fire  as  Usual. 
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(I'iuiiK  pnlKxIris  Miller.) 

Synonyms:   riiiuii  paluslris  Miller,  Gaid.  Diet.  eil.  X,  No.  14  (176S). 
rinm  lutea  Walter,  Fl.  Car.  237  (1788). 

Piniis  (lustralis  Michaux  f..  Hist.  Arb.  Am.  i.  64,  t.  G  (1803). 

Piiius  serotina  Hort.  Cf.  Hon  Jard.  976  (1837)  ex  Antoine,  Conif.  23  (1840-'47),  not  Miclix.  (1803). 
Pinits  I'dlmiensis  Fr.  Gard.  ex  Gordon,  Pinetnm  ed.  1,  Suppl.  G3  (1862). 
rinus  I'almitri  Manctti  ex  Gord.,  1.  c.  (1862). 

LOCAL  OR  COMMON  NAMES. 


Longleaved  Pine  (DeL,  N.  C,  S.  C,  Ga.,  Ala.,  Fla.,  Miss., 

La..  Tex.). 
Sonthern  Pine  (N.  C,  Ala.,  Miss.,  La. ). 
Yellow  I'ine  (Del..  N.  C,  S.  C,  Ala.,  Fla.,  La.,  Tex.). 
Tiupentine  Pine  (N.  C). 
Rosemary  Pine  (N.  C). 
Urown  Pine  (Tenn.). 
Hani  Pine  (Ala.,  Mis-s.,  La.), 
(ieorfjia  Pine  (Del.). 
Fat  Pine  (Sonthern  States). 
Southern  Yellow  Pine  (general). 
Southern  Il.ird  Pino  (general). 
Southern  Heart  Pine  (general). 
Sonthern  Pitch  Pine  (general). 
Heart  Pino  (N.  C.  and  Southern  Atlantic  region)- 
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Pitch  Pine  (Atlantic  region). 

Lousrleaved  Y'ellow  Pino  (.\tlautic  region.) 

Longleaved  Pitch  Pine  (Atlantic  region). 

Long-straw  Piue  (Atlantic  region). 

North  Carolina  I'itcU  Pine  (Va.,  N.  C). 

Georgia  Yellow  Piue  (.\tlantic  region). 

Georgia  Piue  (general). 

Georgia  Heart  Pine  (general). 

Georgia  Longleaved  Pine  (Atlantic  region). 

Georgia  Pitch  Pine  (Atlantic  region). 

Florida  Yellow  Pine  (Atlantic  region). 

Florida  Pine  (Atl.iutic  region). 

Florida  Longleaved  Pine  (.Atlantic  region). 

Texas  Yellow  Pine  (Atlantic  region). 

Texas  Longleaved  Pine  (Atlantic  region). 


THE  LONGLEAF  PINE. 


By  Charles  Moiir,  Ph.  D. 


INTRODUCTORY. 

The  Longleaf  Pino  is  the  tree  of  widest  distribution  and  of  greatest  commercial  importance 
in  the  Southern  Athuitic  fnest  region  of  eastern  North  America,  covering,  with  scarcely  any 
interrui)tiou,  areas  to  be  measured  by  tens  of  thousands  of  square  miles  and  furnishing  useful 
material. 

The  timber  wealth  of  the  forests  of  Longleaf  Pine,  much  of  which  is  still  untouched,  has  given 
rise  to  industries  which  involve  the  outlay  of  vast  capital  and  an  extensive  employment  of  labor, 
thus  closely  affecting  the  prosperity  of  a  large  part  of  the  Southern  States  as  well  as  the  indus- 
trial and  commercial  interests  of  the  whole  country. 

With  the  impending  exhaustion  of  the  pine  forests  of  the  North,  the  lumber  interests  of  the 
country  are  steadily  tending  to  center  in  the  South,  attracted  chiefly  l)y  the  forests  of  Longleaf  Piue. 

The  Old  World,  which  has  heretofore  depended  almost  entirely  upon  the  i)ine  forests  of  Canada 
and  of  the  Northern  United  States  for  timber  for  heavy  construction,  is  already  importing  a  large 
amount  of  hewn  and  sawn  square  timber  and  of  lumber  from  the  Southern  pine  forests.  Most  of 
the  lumber  used  for  ordinary  building  purposes  in  the  West  Indies,  on  the  coast  of  Mexico,  and 
in  many  of  the  States  of  South  America  is  furnished  by  the  mills  situated  in  the  Longleaf  Pine 
region.  The  unprecedented  increase,  during  the  last  quarter  of  a  century,  of  the  population  in 
the  timberless  regions  of  the  fiir  West,  as  well  as  in  tlie  country  at  large,  enormously  augment 
tlie  drafts  made  upon  these  forests,  threatening  their  eventual  exhaustion  and  ultimate  destruc- 
tion unless  measures  are  taken  by  which  these  supplies  may  be  perpetuated.  The  solution  of  the 
difficult  problem  of  devising  such  measures  can  come  only  as  a.  result  of  a  study  of  the  life  history 
of  the  Longleaf  Pine,  of  the  conditions  required  for  its  growth  and  best  development,  of  the  laws 
regulating  its  distribution,  and  of  the  possibilities  for  its  natural  or  artificial  restoration. 

HISTORICAI>. 

The  economic  importance  of  the  Longleaf  Pine  was  well  recognized  in  early  times.  Bartram,' 
in  the  year  1777,  in  his  wanderings  along  the  western  shore  of  Mobile  Bay,  had  his  attention 
attracted  by  three  very  large  iron  pots,  or  kettles,  each  with  a  capacity  of  several  hundred  gallons, 
near  the  remains  of  an  ohl  fort  or  settlement,  which  he  was  informed  were  used  for  the  purpose  of 
boiling  down  the  tar  to  pitch,  there  being  vast  forests  of  pine  in  the  vicinity  of  this  place.  "  In 
Carolina,"  this  writer  proceeds,  "tlu^  inhabitants  pursue  a  dilferent  method.  When  they  are  going 
to  make  pitch  they  dig  large  holes  in  tlie  ground,  which  they  line  with  a  thick  coat  of  good  clay, 
into  which  they  conduct  a  sufiBcient  quantity  of  tar  and  set  it  on  fire,  sufieriug  it  to  burn  and 
evaporate  for  some  time,  in  order  to  convert  it  intopitcli,  and  when  cool,  put  it  into  barrels  until 
they  have  consumed  all  tlie  tar  and  made  a  sufficient  quantity  of  pitch  for  their  purposes." 

Humphrey  Marshall,  one  of  the  earliest  writers  on  North  American  forest  trees/  mentions 
the  Longleaf  Pine  under  the  name  of  the  "largest  three-leaved  marsh  pine,  as  accounted  equal  to 
any  for  its  resinous  products."  In  North  Carolina  crude  resin,  tar,  and  pitch  figured  as  important 
and  valuable  exports  during  the  later  colonial  times.     During  the  period  from  17G6  to  1769,  $130,000 

'  Bartram's  Travels  through  North  and  South  Carolina.     Philadelphia,  1790. 

« Humphrey  Marshall:  Arbuetum  Americanum,  or  the  American  Grovu.     Philadelphia,  1785. 
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worth  of  these  stores  were  exported  yearly;  among  them  were  88,111  barrels  of  crude  resin,  valued 
at  811,244.85.  F.  A.  Michaux,  iu  his  travels  west  of  the  Alleghany  Mountains,  speaking  of  the 
low  country  of  the  Garoliuas,  says:'  "Seven-tenths  is  covered  witli  pine  of  one  species,  I'inus 
paluHtris,  which,  as  the  soil  is  drier  and  lighter,  grows  loftier;  these  pines,  encumbered  with  very 
few  branches  and  which  split  even,  are  preferred  to  other  trees  for  building  fences  on  plantations." 
In  his  subseipieut  work  Michaux  gives  for  the  first  time  an  accurate  and  detailed  account  nf  the 
products  of  this  tree  and  their  industrial  and  commercial  importance,  as  well  as  of  its  distribution 
and  a  description  of  its  specific  characters.^ 

Note. — In  sketching  the  topograi)hical  features  of  those  rpfrinns  of  tho  Longleaf  Pine  forests,  which  diil  not  come 
under  the  personal  observation  of  the  writer,  the  jjhysiographical  (Icscriptious  of  the  Cotton  States  on  the  Atlantic 
Coast  and  the  Gulf  region  published  in  Professor  Hilgard's  n'port  ou  cotton  production  in  the  fifth  and  sixth 
volumes  of  the  Census  of  1H80  were  freely  drawn  upon,  and  these  re]>ort8  were  also  consulted,  together  with  Table  VII 
in  the  statistics  published  in  the  census  report  on  productions  of  agriculture  in  the  computation  of  forest  areas. 

In  the  statements  of  the  amount  of  Longleaf  Pine  .standing  in  the  several  tStates  in  1880  and  of  the  cut  during 
the  same  year,  the  figures  given  in  Prof.  Charles  S.  Sargent's  report,  Vol.  IX  of  the  Tenth  Census,  were  introduced, 
and  for  those  which  rehite  to  Alabama  and  Mississippi  the  writer  is  mostly  responsible.  No  eft'orts  have  been  spared 
to  arrive  at  a  correct  estimate  of  the  total  amount  and  value  of  stiuare  timber,  lumber,  and  naval  stores  produced 
during  the  decade  ending  with  tlie  year  18'.I0  and  during  the  business  year  18113,  in  order  to  i)hue  in  a  proper  light 
the  economic  importance  of  the  tree  and  its  hearings  upon  the  industrial  and  commercial  interests  of  the  country, 
and  also  to  show  the  rapid  increase  of  the  industries  depending  directly  upon  the  resources  of  this  tree.  The  state- 
ments given  are,  however,  of  necessity  only  approxinuitions  falling  below  the  limits  of  truth,  as  it  was  impossible  to 
ascertain  with  any  degree  of  accuracy  the  quantities  entering  into  home  consumption.  Thus  a  factor  of  no  little 
importance  had  to  be  neglected. 

The  thanks  of  the  writer  are  due  to  the  gentlemen  who  kindly  assisted  him  by  their  prompt  replies  to  his 
inquiries  in  his  search  for  information,  and  who  in  other  ways  have  afforded  him  aid. 

GEOGRAPHICAL   DISTRIBUTION. 

The  LoDgleaf  Pine  is  principally  confined  to  a  belt  about  125  miles  in  width  in  the  lower 
parts  of  the  Southern  States  which  border  upou  the  Atlantic  and  the  Gulf  shores.  The  northern 
limit  of  tlie  tree  is  found  on  the  coast  near  the  southern  boundary  of  Virginia  below  Norfolk, 
north  latitude  36°  30'.  Prom  here  the  forests  of  the  Longleaf  IMne  extend  southward  along  the 
coast  region  to  Cape  Canaveral,  across  the  peninsula  of  Florida  a  short  distance  south  of  Tampa 
Bay,  westward  along  the  Gulf  Coast  to  the  uplands  which  border  upou  the  alluvial  deposits  of 
the  Mississippi.  West  of  that  river  forests  of  this  species  continue  to  the  Trinity  liiver  in  Texas; 
in  that  State  its  northern  limit  is  found  to  reach  hardly  32°  north  latitude,  while  in  Louisiana  and 
Mississijjpi  it  extends  hardly  more  than  half  a  degree  farther  noith,  and  in  Alabama  under  34^  30' 
the  tree  is  found  to  ascend  the  extreme  southern  spurs  of  the  Api)alachian  chain  to  an  altitude  of 
between  1)00  and  1,000  feet.  Thus  the  area  of  the  distribution  of  the  Longleaf  IMne  exteuds  from 
76°  to  90°  we.st  longitude  and  from  28°  30'  to  36°  30'  north  latitude.     (See  PI.  III.) 

With  reference  to  the  distribution  of  this  species  as  dc])('nding  upon  geological  formation,  it 
may  be  said  that  its  forests  are  chiedy  confinetl  to  the  sandy  and  gra\  elly  de|)osits  designated  by 
Professor  Hilgardas  the  orange  sand,  or  Lafayette  strata  of  Post-Tertiary  formation,  which  of  late 
isregarded  as  the  most  recent  nuMuber  of  theTertiary  formation.  Thcsesiliceoussands  and  pebbles, 
which  to  such  vast  extent  cover  the  lower  i)art  of  tlie  Soutliern  States  and  lorni  also  more  or  less 
the  covering  of  the  surface  throughout  the  older  Tertiary  region,  offer  the  physical  conditions  most 
suitable  to  the  growth  of  this  tree. 

CnARACTERISTICS   OF  DISTRIBUTION   IN  DIFFERENT   REGIONS. 

This  great  maritime  ])ine  belt  east  of  the  Mississii)i)i  b'iver  presents  such  ditferences  iu 
toi)ographical  features  and  such  diversity  of  i>hysical  and  nieciianical  conditions  of  the  soil  as  to 
permit  a  distinction  of  three  divisions  going  from  the  coast  to  the  interior: 

1.  The  coastal  ])lain,  or  low  [line  barrens  within  tlie  tide  water  region,  extends  from  the  seashore 
iidand  for  a  distaiu'c  of  from  10  to  30  miles  and  over.     The  forests  of  the  Longleaf  Pine  which 


'Travels  West  of  the  AUeghauios,  by  F.  A.  Michaux.     Paris,  1803. 

'V.  A.  Michaux,  Uistoiru  dcs  Arbres  forestiers  do  TAinor.,  Sept.    Paris,  1811,     Phihulelphiu  Edition,  1852,  Vol. 
Ill,  p.  100  et  soq. 
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occupy  the  poorly  drained  grassy  flats  of  the  plain  are  very  open,  intersected  by  numerous  inlets 
of  the  sea  and  by  brackish  marshes.  They  are  also  interrupted  by  s\vam[)S  densely  covered  with 
Cypress  White  Cedar,  White  and  Eed  Bay,  Water  Oak,  Live  Oak,  Magnolia,  Tupelo  (ium,  and  Black 
Gum  and  again  by  grassy  savannas  of  greater  or  less  extent.  On  the  higher  level,  or  what  might 
be  called  the  hrst  terrace,  with  its  better  drained  and  more  loamy  soil,  the  Longleaf  Pine  once 
prevailed,  but  almost  everywhere  in  the  coastal  plain  the  original  timber  has  been  removed  by 
mau  and  replaced  by  the  lioblolly  Pine  and  the  Cuban  Pine. 

2.  The  rolling  pine  lands,  pine  hills,  or  pine  barrens  proper  are  the  true  home  of  the  Long- 
Leaf  Pine.  On  the  Atlantic  Coast  these  uplands  rise  to  hills  over  000  feet  in  height,  while  in  the 
Gulf  region  they  form  broad,  gentle  undulations  rarely  exceeding  an  elevation  of  .iOO  feet.  Thus 
spreading  out  in  extensive  table  lauds,  these  hills  are  covered  exclusively  with  the  forests  of  tliis 
tree  for  many  hundreds  of  square  miles  without  interruption.  Here  it  reigns  supreme.  The 
monotony  of  the  pine  forests  on  these  table-lands  is  unbroken. 

3.  The  uiiper  division,  or  region  of  mixed  growth.  With  the  appearance  of  the  strata  of  the 
Tertiary  formatiou  in  the  upper  part  of  the  pine  belt,  the  pure  forests  of  the  Longleaf  Piiie  are  con- 
fined to  the  ridges  capped  by  the  drifted  sands  and  pebbles  and  to  the  rocky  heights  of  siliceous 
chert,  alternating  with  open  woods  of  oak  (principally  Post  Oak),  which  occupy  the  richer  lauds  of 
the  calcareous  loams  and  marls.  However,  where  these  loams  and  marls,  rich  in  plant  food, 
mingle  with  the  drifted  soils,  we  find  again  the  Longleaf  Pine,  but  associated  with  broad-leaved 
trees  and  with  the  Loblolly  and  Shortleaf  Pine.  Here  the  Longleaf  Pine  attains  a  larger  size  and 
the  number  of  trees  of  uuixiinum  growth  per  acre  is  found  almost  double  that  on  the  lower 
division. 

TIMBER   REGIONS — SUPPLY    AND    PRODUCTION. 

The  forests  of  Longleaf  Pine  can  bo  conveniently  discussed  by  referring  to  the  following  geo- 
graphical and  limited  areas : 
The  Atlantic  pine  region; 

The  maritime  pine  belt  of  the  eastern  Gulf  States; 
The  central  pine  belt  of  Alabama; 

The  forests  of  Longleaf  Pine  of  north  Alabama  (Coosa  basin,  etc.); 
The  regions  of  Longleaf  Pine  west  of  the  Mississippi  River. 

THE   ATLANTIC   PINE   REGION. 

The  Atlantic  pine  region  in  its  extent  from  the  southern  frontier  of  eastern  Virginia  to  the 
peninsula  of  Florida  embraces  the  oldest  and  most  populous  States  of  the  Longleaf  Pine  district, 
and  here  the  forests  have  suffered  most  severely  by  lumbering,  the  production  of  naval  stores,  and 
clearing  for  purposes  of  agriculture. 

Virginia. — The  forests  of  the  Longleaf  Pine  on  the  southeastern  border  of  Virginia  have  almost 
entirely  disappeared,  and  are,  to  a  great  extent,  replaced  by  a  second  growth  of  Loblolly  Pine. 

North  Caroliiin.— In  North  Carolina  the  area  over  which  this  tree  once  prevailed  may  be 
estimated  at  from  14,000  to  15,000  square  miles,  leaving  out  of  calculation  the  coastal  plain  with  its 
extensive  swamps,  wide  estuaries,  and  numerous  inlets.  From  the  northern  frontier  of  the  State 
southward,  some  distance  beyond  the  Neuse  River,  in  the  agricultural  district,  the  forest  growth 
on  the  level  or  but  slightly  undulating  pine  land  is  of  a  mixed  character,  the  Longleaf  species  being 
largely  superseded  by  the  Loblolly  Pine,  together  with  widely  scattered  Shortleaf  Pine  and  decid 
uous  trees— White  Oak,  Red  Oak,  Post  Oak,  Black  Oak,  and  more  rarely  Mockernut  and  Pignut 
Hickory,  and  Dogwood.  In  this  section  the  lumbering  interests  are  chiefly  dependent  upon  the 
Loblolly  Pine  (Pinm  tmla),  better  known  to  the  inhabitants  as  the  Shortstraw,  or  Shortleaf  Pine 
(not  to  be  confounded  with  the  true  Shortleaf  Pine).  The  forests  of  Longleaf  Pine  begin  at  Bogue 
Inlet,  extend  along  the  coast  to  the  southern  boundary  of  the  State,  and  inland  for  a  distance 
varying  between  50  and  135  miles. 

The  highly  siliceous  soil  of  these  pine  barrens  offers  but  little  inducement  for  its  cultivation; 
the  inhabitants,  tlierefore,  from  the  earliest  time  of  the  settlement  of  the  State  have  chiefly  been 
engaged  in  pursuits  based  on  the  products  of  the  pine  forests.     Here  the  production  of  naval 
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stores  "was  first  carried  on ;  rosiu,  tar,  aud  i)itcli  figured  in  early  colonial  times  among  the  most 
important  articles  ol'  export.  In  consequence,  the  forests  of  the  Longleaf  Pine  have  been,  with  but 
slight  exceptions,  invaded  by  turpentine  orcharding,  and  at  the  present  time  by  far  the  greater 
part  of  the  timber  standing  has  been  tapped  for  its  resin.  The  forests  of  the  Loiigleaf  Pine  in  this 
State  cover  the  largest  area  in  the  basin  of  Cape  Fear  River,  with  Wilmington  tlie  main  port  of 
export  for  their  products.  The  export  from  this  port  had  increased  from  21,000,000  feet  of  lumber 
in  1880,  to  nearly  40,000,000  annually,  on  the  average,  for  the  years  l.S,S7  to  1891. 

The  forests  of  the  Longleaf  I'ine  on  the  banks  of  the  Neuse  Kiver,  in  -Johnston  County  and  in 
Wayne  County,  are  almost  exhausted;  about  40  to  50  per  cent  of  the  timber  sawn  at  Goldsboro 
and  Dover  is  Longleaf  Pine  timber  from  that  section,  and  is  invariably  bled.  A  considerable 
number  of  tlw  trees  from  tlie  old  turpentine  orchards,  with  the  excoriated  surface  of  the  trunk 
("chip")  over  2.5  feet  in  length  aud  bled  again  after  a  lapse  of  years,  show  that  they  have  been 
worked  for  their  resin  for  twenty  to  twenty-four  years  in  succession,  and  after  a  longer  or  shorter 
period  of  n^st  have;  been  subjected  to  the  same  treatment  coiitiiuially  for  the  same  number  of  years. 
Such  old  martyrs  of  the  turpentine  orchard  are  unfit  for  lumber,  but,  iniiireguated  as  they  are  with 
resin,  are  used  for  jtiling  and  for  posts  of  great  durability. 

East  of  the  Neuse  River,  from  the  upper  part  of  Johnston  County,  in  an  almost  southern 
direction  to  Newbern,  no  Longleaf  Pine  has  been  observed.  Single  trees  of  the  Sliortleaf  Pine 
[I'litus  evhinafn)  liave  been  Ibuiid  scattered  among  the  growth  of  deciduous  trees  which  cover  the 
ridges  between  the  Trent  and  Neuse  rivers,  and  isolated  tracts  of  a  few  acres  of  the  Longleaf  sjiecies 
are  met  with  in  tlic  low  Hats  of  tiie  same  section,  which  were  in  1S94  almost  exclusively  occupied 
by  the  Loblolly  Pine. 

As  reported  for  tlie  Tenth  Census,  the  amount  of  Longleaf  Pine  standing  in  North  Carolina  at 
tlic  beginning  of  the  (•ciisiis  j  ear  was  estimated  to  be  5,22!I,C00,000  feet,  board  measure.  Xo  reliable 
information  could  be  obtained  as  to  tlie  amount  of  timber  (-ut  since  1880,  consequently  no  data  are 
at  hand  from  which  to  compute  the  amount  now  standing.  Tlie  cut  for  tlie  year  1880  is  given  in 
the  census  report  at  1(18,400,000  I'eet,  board  measure.  In  1890.  eighteen  mills  were  enumerated  as 
engagc<l  in  sawing  exclusively  Longleaf  Pine  timber,  almost  all  situated  in  tln^  basin  of  Cape  Fear 
liiver,  with  a  daily  aggregate  capacity  of  475,000  feet,  board  measure.  Sucli  capacity  would  point 
to  an  annual  cut  of  at  least  (i5,000,000  feet,  board  measure. 


Utatemenl  of  the  aliipmcnts  of  tmi-al  stores  from  ll'ilmhiglon,  N.  C. 
[From  .1.  I,..  Cautwell.  secretary  Wilmington  Produce  Exchange.] 


Tear. 

Spirits  of  tur- 
pentine. 

Kosin. 

Crude  resin 
or  turpentine. 

Tar. 

Casks. 
125,  .585 
90.  000 
88.  376 
87, 0.50 
78.  978 
71.  145 
63.  580 
71.912 
63.437 

69,  668 

70,  289 
67,  480 
59,  283 
58,  336 
46,  030 

Sarrels. 
663,  967 
450,  000 
425,  925 
483,  432 
434,  376 
.    310,808 
324.  942 
381.335 
246.  516 
351,827 
385.  523 
349.  500 
287.  200 
274,  8011 
189,  900 

Jiarreh. 

Barrels. 

1881                                    

2.  .323 
3.188 
31.  960 
45.  966 
35,  290 
25,  602 
21,  ,572 

18,  171 

19,  082 

56.'ii3  ' 

75. 544 
85,  230 

70,  530 
61,195 
68,  143 
63,  163 
68,  866 

71.  949 
63,  7C0 
67.900 
70.  500 
45.  500 

Igg2                                

1884                                  

188.15                 

1888                                       

1891     

16.  9(10 

15.  .500 

15,  500 

9,  900 

1892            

Total                             

1,111,155 
$10,  000,  000 

5,560,051 
$10, 000,  000 

261,020 
$391.  500 

86S.  32:) 
$1,100,000 

Value      

Total  value,  $30,500,000, 

Statement  of  ahipmciUs  of  lumber  luforelyn  and  domcsliv  ports  from  ll'ilmimjton,  .Y.  C. 


Year. 

Peet,  board 
measure. 

Year. 

Feet,  board 
uiea-iurc. 

30.  000.  Olio 
30,  500.  000 
41.000.000 
36. 680.  000 
40, 289.  000 

Tear. 

Foot,  board 
measure. 

21,000,000 
45, 498, 480 
40.291.146 
35,  465.  009 
30,  000, UOO 

1885 

18H0 

1887 

18H8 

1889 

1890 

40,  066, 000 
29,580,160 
2.5,874.331 
30,  .593,930 
35,853,412 

1881 

1891 

1882 

1892 

1893 

1884 

1894 
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South  Garohna.-The  forests  of  Longleaf  Piue  in  thi.s  State  follow  luore  .•losely  the  coast  line 
with  an  extension  inland  averasino-  l()0  miles.     The  h.wer  i.arts  of  tli..  piue  belt,  oi-  the  Savainrili 
region,  is  low  and  Hat,  rising  but  .slowly  above  the  braekish  marshes  and  alluvial  lauds  borderin'.- 
the  sea.     Traver.sed  by  eight  large  rivers  with  wide  estuaries  and  bordered  by  extensive  swamps 
of  Cyjiress,  Magnolia,  l!ed  and  White  Bay,  Laurel  Oak,  etc.,  its  area  has  been  estimated  to  be  7  000 
square  miles,  4,500  scjuare  miles  of  which  are  occupied  by  swamp  lands,  iiududing  the  "rassv 
marshes  on  the  coast.     In  the  low,  perfectly  level  pine  barrens,  with  a  soil  of  fine,  compacted 
almost  impervious  sand,  covered  with  the  Saw  Palmetto,  the  Pond  Pine,  and  a  stunted  "rowth  of 
the  Cubau  and  Loblolly  Pine,  the  Longleaf  Pine  is  rarely  seen,  and  always  of  dwarfed  growth      In 
the  flat  woods  bordering  the  alluvial  swamps,  heavily  timbered  with  Loblolly  aud  Cuban  Pine  the 
Longleaf  Pine  makes  its  appearance  more  fre(iueiitly,  and  finally  i)ievails  almost  exclusively  on 
the  broad,  dry,  saudy  ridges,  associated  with  the  Barren  or  Tiirkev  ( )ak  {(Jnercus  catcshai)  stunted 
Spanish  Oak,  and  [Upland  Willow  Oak  {{hurnis  cincn-ti),  trees  of  smaller  size  forming  the  under- 
growth.    The  timber  growth  on  these  ridges  is  rather  open  and  of  good  quality.     As  has  been 
observed  near  Pidgeland,  in  the  counties  of  Beaufort  aud  Hampton,  the  forests  have  to  i  liroe 
extent  given  way  to  the  plow,  and  along  the  railroads  they  have  been  destroved  by  turpentiue 
orchar.lmg.     Lpon  1  acre,  representing  fairly  the  original  timber  growth  of  the  forests  on  these 
ndges,  48  trees  of  a  diameter  of  from  1:3  to  24  inches  at  breast  high,  with  a  height  of  from  50  to  110 
feet,  were  found.     Of  these,  4  yielded  sticks  of  clear  timber  averaging  45  feet  in  len"th  with  mean 
diameter  of  LS  inches,  equal  to  2,000  feet,  board  measure,  of  tirst-elass  lumber.     These  trees  varied 
in  age  from  L!G  to  14.j  years;  8  trees  yielded  sticks  of  timber  free  from  limbs  40  feet  in  len-th 
with  mean  diameter  of  17  inches,  equal  to  3,C00  feet,  board  measure,  age  on  the  avera-e  140  vea^rs- 
12  trees  yielded  35  feet  length  of  clear  timber  with  mean  diameter  of  10  inches,  equal  to"  s'cOO 
feet  of  merchantable  lumber,  age  from  1.30  to  1,30  years;  8  trees  averaged  12  inches  mean  diame'ter 
length  of  timber  .50  feet,  equal  to  950  feet,  board  measure,  age  from  110  to  US  years-  4  trees 
averaged  10  inches  mean  diameter,  length  of  clear  timber  24  feet,  wood  sappv  throuohout'vieldin<r 
201)  feet  of  lumber,  age  from  80  to  85  yeans.  "  '•>'*="""« 

The  total  yield  of  merchantable  lumber  of  this  acre  would  be  9,050  feet,  board  measure  rei>re- 
seuting  the  average  of  the  better  ciuality  of  these  timber  lands.  As  in  the  adjoining  States  the 
fore-sts  along  the  railroad  lines  for  a  wide  distance  have  been  subjected  to  turpentine  orcliardiiio- 
and  but  a  small  perticntage  of  the  timber  standing  has  escaped  the  ax  of  the  "box"  cutter  The 
receipts  of  uaval  stores  at  Charleston  during  the  ten  years  from  1880  to  1890  averaged  annnallv 
57,570  casks  (50  gallons  to  a  cask)  of  ,spii-its  of  turpentine  and  225,920  barrels  of  rosin  with  the 
largest  receipts  in  1880  of  60,000  casks  of  spirits  of  turpentine  aud  259,940  barrels  of  rosin,  and 
the  smallest  of  40,253  casks  of  spirits  in  1888,  and  170,060  barrels  of  rosin  in  1880. 

Tah„l„r.'<iatementofthe.l,ipm.,;,tso/,,avalsUjn'sat  Chariest,,,,,  S.  C..f,-om  lhehcgiiu,i,„j  of  ISSO  to  thedoseof  the  t/ea,-  1S94. 
[From  tho  annual  statements  of  the  commerce  of  Charleston,  S,  C,  puliliched  in  the  Cliarlcstun  Courier.'] 


Tear. 

Spirits  of 
turpentine. 

Kosin. 

Tear                    Spirits  of 
turpentine. 

Rosin, 

1880 

Catk-s. 
60,  000 
51,386 
69,  027 
65,  914 
64,  207 
44,  120 
40,  375 
52,  549 
40,  253 

Jlarrels. 
259,  940 
231,417 
258,  446 
285,  446 
264,  049 
218,971 
170, 1166 
171,  154 
181,886 

Casks. 
43, 127 
49,  232 
35,414 
25,  969 
22,  543 
14,415 

Barrels. 
149,  348 
217,  865 
163,816 
127,  262 
121,624 
71,  329 

1881 

1890 

1882 

1891 

1883 

1884 

1885 

1886 

1887 

678,  537 
$11,874,397 

2,892,619 
$5,  206, 714 

1888 

*  The  annual  receipts  on  the  average  equal  the  exports. 

The  rolling  pine  hills  bordering  upon  the  Hat  woods,  or  swamps,  reach  elevations  of  130  to 
-.oO  feet  above  the  sea,  with  a  wi.lth  of  from  20  to  40  miles,  and,  as  on  the  pine  ridges  of  the  low 
pine  barrens  mentioned  before,  the  upland  oaks  form  the  sparse  undergrowth  in  the  forests  of 
Longleaf  Pme.  Nearly  one-third  of  the  area  (estimated  at  about  4,500  scpiare  miles)  has  been 
opened  to  cultivation.  These  rolling  pine  lands  rise  on  their  northern  borders  abruptly  to  a 
range  of  steep  hills  over  GOO  feet  above  sea  level,  covered  with  a  rather  scanty  growth  of  Longleaf 
17433— No.  13 3 
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IMiie  amoug  the  Sbortleaf  IMue  ami  liiii'  upland  oaks,  the  latter  largely  prevailing.  On  the  .south 
and  we.st  these  hills  niersc  into  an  elevated  plateau  with  a  loose  soil  of  eoarse  white  sand.  Ilere 
the  Lou'deaf  I'ine  is  lound  in  its  fidl  perfection  and  furuislu^s  timber  of  excellent  quality.'  About 
12  per  cent  of  these  pine-clad  table-lauds  are  under  cultivation,  and  about  22  per  cent  of  the  hills, 
with  their  generous  red  soil,  are  covered  with  a  mixed  growth  of  pine  and  oak;  both  of  these 
divisions  cover  an  area  of  not  less  than  1,000  scjuare  niiles.'^ 

The  Lougleaf  JMne  timber  standing  in  South  Carolina  in  the  census  year  1880  was  estimated 
at  5,310,000,000  feet,  board  measure,^  with  an  annual  cut  of  12i,000,000  feet. 

In  1800  forty  mills  sawing  exclusively  Lougleaf  Pine  timber  have  been  reported'  with  an 
aggregate  daily  capacity  of  about  .510,000  feet,  taken  at  the  lowest  figure.  This  would  indicate 
for  that  year  a  cut  of  (18,000,000  leet,  board  measure,  which  may  also  be  considered  the  average 
annual  cut  for  the  last  fifteen  yeans. 

The  exports  of  lumber  from  Charleston,  the  chief  port,  have  sin(!t'  the  year  1880  steadily 
increased,  the  excess  iu  1890  over  the  amount  in  1880  reaching  over  400  per  cent,  as  is  exhibited 
iu  the  following  statement: 

Statement  of  lumbtr  ixiwrUil  from  Churlexton,  S.  C.,to  fhrciijn  ami  duvuMc  porix  from  th,    Ufmning  of  ISSU  to  the  clone 

of  IS!  14. 

[Includes  considerable  Loblolly  -.mi  SliorUeaf  Piue.] 


Year. 


1879-80. 
1880-81. 
1881-82 
1882-«;i 
1883-84 
1884-85 
1885-81! 
1886-87 


Feet,  board 
measure. 


15,  4:i7.  000 
18,  500,  000 
43,  000,  000 
40,  000,  000 
35,  589,  000 
:i0,  034.  000 
26, 800.  000 
32,  072,  000 


Year. 


1887-88, 
1888-89 
1889-90 
1890-01 
1891-92, 
1882-93 
1893-94 


Feet,  board 
measure. 


45, 270. 000 
50,  532, 000 
08,  4110,  OOO 
81,226,827 
53,  286,  608 
61.093,344 
69,  940,  453 


6'eo»Y/i«.— The  great  jiine  State  of  tin- South,  which  has  given  to  the  Lougleaf  Pine  the  name  of 
Georgia  I'ine,  by  which  this  lumber  is  known  the  world  over,  embraces  the  largest  of  the  Atlanti.- 
pine  forests.  At  a  rough  estimate,  these  cover  over  10,000  square  miles,  including  the  narrow 
strip  of  live-oak  lands  boi<leiiiig  the  .sea.shore.  The  flat  woods  and  savannas  of  the  coast  pl;iiii  are 
from  10  to  1.")  miles  wide.     They  are  almost  entirely  stripped  of  their  growth  of  Lougleaf  Pine. 

The  upland  jiiiie  forests,  the  pine  barrens  proper,  or  wire-grass  region ,-' embrac-e  over  17,000 
square  miles.  This  region  forms  a  vast])lain,  nearly  level  except  on  the  north,  covered  exclusively 
with  Lougleaf  Pine.     Alxiut  20  jier  cent  of  these  lands  have  been  cleared  for  cultivation. 

Pormerly  the  principal  sites  of  the  lumber  industry  were  Darien,  Brunswick,  and  Savannah 
The  logs  were  rafted  hundreds  of  miles  down  the  Savannah,  the  Ogeechee,  the  Altainaha  and  its 
large  tributaries,  the  Oconee^  and  Ocmulgee.  A  limited  (luantity  is  carried  down  the  Flint  and 
Chattahoochee   rivers   to  A]iala(liicohi.     Tlic    railroads,  however,  supply  the   mills   now  to   tlie 

largest  extent. 

The  forests  of  these  pine  niilands  are  in  (|uality,  and  originally  in  (inantity,  of  their  timber 
resources  equal  to  any  found  east  of  the  IMissi.ssipjii  liiver.  The  soil  is  a  loose  sand,  underlaid  by 
a  more  or  less  sandy  bull-colored  or  reddish  loam.  The  almost  level  or  gently  undulating  plain 
becomes  slightly  broken  along  the  water  courses,  and  the  forests  of  Lougleaf  Pine  are  interrupted 
by  wide,  swampy  liottoins  which  inclose  the  streams  and  are  heavily  timbered  with  the  liOblolly 
Pine,  Cuban  Pine,  Laurel  Oak,  Water  Oak,  Magnolia,  White  and  Ked  P.ay,  and  Cy])ress.  On 
the  better  class  of  the  pine-timber  lands  the  amount  of  marketable  timber  found  varies  between 
3,000  and  10,000  feet  to  the  acre.    The  trees  yielding  lumber  and  square-sawu  timber  of  the  highest 

I  ICiik  Hammond,  ('oiisiis  Roiiorl .  Vol.  VI,  C'ott.m  iiroductiou  of  South  Carolina. 
-  llammoiid,  1  c. 

•'Report  of  TciitU  Cimisus,  Vi>1.  IX. 

<Lnml)or  Trado  Diioctoiy,  Nortlnvi'Hlcrii  l.iiiiilu^rm.in,  Chicago,  .lulj,  1890. 

"■From  till)  8o-calli'd  wiir-^rraHS  ./ii»(i(/a  «(;i<(«,  the  iiumt  characteristic  idaut  of  the  dry,  saiidv.  i)iiic  liarrcus 
from  -wostorn  Alabama  to  tho  Atlantic  coast. 
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grade  were  found  to  make  sticks  of  from  40  to  45  feet  long,  perfectly  clear  of  limb  kuots,  and  IS  to 
2l'  inches  nieaii  diameter,  giving-  from  450  to  750  feet  of  lumber,  with  the  sapwood  from  1.^  to  2 
inches  wide. 

The  following  measurements  of  trees  from  a  small  tract  of  forest  untouched  by  the  ax  serve 
as  a  fair  average  saan)le  of  its  timber  growth : 


Number  of  tree. 

Diiimeter, 
breast  hiyh. 

Inches. 
28 
22 
19 
18 

Mean 
diameter. 

Length  of 
timber. 

Total 
lieigUt. 

Number  of 
rings. 

1 

Inches. 
22 
18 
15 
15 

Feet. 
45 
40 
40 
40 

Feet. 
93 
106 
96 
93 

250 
240 
150 
138 

2 

3 

4 

A  verago 

21i 

17i 

41i 

97 

194 

Along  the  numerous  railroad  lines  and  the  navigable  streams  and  their  tributaries  adniittino- 
of  the  driving  of  logs,  the  forests  have  been  completely  stripped  of  their  merchantable  timber" 
and  the  denuded  areas  to  a  considerable  e.\tent  are  at  present  under  cultivation.  The  magnifi- 
cent forests  on  the  Altahama  Eiver  and  b.-tween  its  tributaries,  the  ( )cmulgee  and  Oconee  rivers 
and  also  on  the  Ogeechee  River,  have  been  practically  exhausted  and  are  utterly  devastated  by 
the  tapping  of  the  trees  for  turpentine.  In  fact,  more  than  two-thirds  of  all  the  timber  sawn  at 
present  has  been  bled.  The  timber  from  the  turpentine  orchards,  abandoned  for  years  past  is 
being  rapidly  removed  to  the  mills,  and  the  vast  areas  occu])ied  by  them  will,  within  a  short  time 
be  almost  completely  denuded  of  the  Longleaf  Pine,  its  place  being  taken  by  scrul)by  oaks,  dwarf 
hickories,  and  Persimmon.  The  timber  is  transferred  to  the  mills  mostly  by  steame(j'uipp.=d 
tramroads,  and  the  products  of  the  turpentine  distilleries  in  the  remoter  districts  are  hauled 
to  the  highways  of  commerce  by  ox  teams  for  distances  of  12  miles  and  over. 

Considering  the  removal  for  their  timber  of  trees  far  below  medium  size  an<l  during  ihe  best 
period  of  their  growth,  the  destruction  of  still  younger  trees  by  turpentine  orchardini;-  and  ot 
the  young  seedlings  by  lire,  the  prospect  for  the  future  of  the  lumber  industry  and  the""renewal 
of  the  forests  of  Longleaf  Pine  in  this  region  are  gloomy.  Many  of  the  intelligent  men  practically 
interested  in  the  timber  lands  of  this  State  aver  that  the  exhaustion  of  the  forests  of  the  Longleaf 
Pino  is  a  question  of  l)iit  a  short  siyac.e  of  time,  to  be  accomplished  before  another  generation  has 
passed. 

The  amount  of  timber  standing  at  the  end  of  the  census  year  ISSO  had  been  computed  at 
16,778,000,000  feet,  board  measure,  and  the  cut  at  272,743,000  feet. 

From  the  ])ublication  quoted,  it  appears  that  in  the  year  1890  there  were  88  sawmills  in  oj.era- 
tion  ill  the  great  pine  belt  of  Georgia,  sawing  exclusively  Longleaf  I'ine  timber.  On  the  basis  of 
lowest  figures  cited,  the  daily  cut  at  these  establishments  iluring  that  year  would  not  fill  short 
of  1,007,000  feet. 

No  statistical  returns  of  the  lumber  trade  previous  to  1S84  could  be  obtained  at  Savannah, 
Darien,  or  Brunswick.  The  export  from  the  first  of  these  ports  averaged  about  7;5,O0O,O0O  feet' 
board  measure,  a  year,  showing  but  slight  fiuctuation  during  the  period  beginning  with  1884  to 
the  close  of  1S89,  when  in  the  subseijuent  two  years  the  annual  average  increased  to  118,000,000 
feet,  board  measure.  The  exports  from  Darien  and  Brunswick,  averaging  82,000,000  iind 
8.1,000,000  feet,  respectively,  for  a  similar  period  of  time,  show  also  but  small  differences  from  one 
year  to  another.  About  30,000,000  to  33,000,000  feet  are  rafted  down  the  Flint  and  Chattahoochee 
rivers,  to  be  sawn  at  Apalachicola.  With  the  spread  of  the  sawmills  along  the  railroad  lines  in 
the  upper  part  of  the  pine  region,  the  shipments  of  lumber  by  rail  to  distant  Northern  n)arkets 
increased  steadily,  until  in  1802  it  was  found  that  the  production  of  Longleaf  Pine  lumber  shipped 
by  rail  to  Northern  markets  exceeded  00,000,000  feet. 
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Ttihttlo)'  slatenicnt  <tf  expoi'ift  of  himbvr  from  Saviiniiah,  Ihtrlen,  Jirunswick,  and  St,  Alari/s  to  foreign  and  domestic  ports 
ujhI  shipments  by  railroad  to  inland  markets  from  1SS3-S1  to  1803-94. 


Year. 

SavaDD.ili. 

Harien. 

BruDswick. 

St.  Marys. 

Savannah 
liailroad. 

Otherwise 
by  rail. 

Flint  Eivcr. 

Total. 

1883  84        . . 

Feet.  B.  M, 
82,  100.0(10 
60,100.0(10 
08, 000. 00(1 
66,  400.  000 
70,  4110,  000 
78,100,1100 
128,  600,  000 
107,  300,  0011 
138,  300, 1100 
116,1011,0110 
77, 400,  000 

Fret,  11.  M. 
90,  1011,000 
72,  9110, 11011 
S3,  000,  000 
Bll,  000.  000 
90.  0110.  OUO 
85.  000.  000 
70.  01111, 110  I 
80,  0011,  0110 
85,  000,  000 
85,  000,  000 
85,  000.  000 

Feel,  n.  M. 
84.  7110, 1)011 

87,  500,  00(1 
80,  000,  000 

88,  000,  00(1 
88. 1100.  0110 
82. 1100.  OUO 
84.  000.  000 
80.  000,  Olio 
80,  000,  000 
80,  Olio,  000 
80,  000,  000 

Feel,  n.  M, 
8.  5011,  000 
8,  5ilO,  000 

Feet,S.M. 

Feet.B.M, 

Fett,B.M, 

Feet,  B,  it. 

:::::::::::::: 

iHK'i  R6 

1H*<7  88 

1 HHfi-ftO 

1         

50.  000.  000 
50, 1100,  000 
50,  000,  000 

16,  900.  000 
16,  000,  000 

33, 000,  000 

1893-94 

292  000  HI  10 

935,  800,  000 

833,  000,  000 

834,200,000 

17,  000,  000 

150,  000,  000 

32,  900,  000 

33,  000,  000 

This  makes  a  grand  total  for  the  ten  years  ended  18!»4  of  2,836,000,000  feet,  board  measure, 
with  an  aggregate  value,  at  present  export  rates  ($11  per  1,000  feet),  of  at  least  $31,190,000. 

In  the  production  of  naval  stores  Georgia  takes  the  lead.  By  the  statements  of  tlie  census 
of  1870,  only  3,208  casks  of  sjiirits  of  turpentine  and  13,840  barrels  of  rosin,  valued  at  805,070, 
were  ])roduced  during  that  year  in  the  State.  In  the  course  of  the  following  ten  years  this 
industry  progressed  steadily  and  rajiidly.  In  1888  exports  from  Savannah,  at  iiresent  the 
greatest  niarlcet  in  the  world  for  tliese  iiroducts,  had  increased  to  108,000  casks  of  spirits  of 
turpentine  and  054,000  barrels  of  rosin,  of  a  total  value  of  $3,880,000. 

statement  of  ex/iorts  of  naval  i^toren  from  Savann<ih  dnrinff  tin  ^earn  1SS0-1S94, 


Tear. 

Spirits  of 
tnrpeutiue. 

Kosin. 

Tear. 

Spirits  of 
turpentine. 

Eosin. 

Cauls, 
46, 321 
54,  703 
77,  050 
116,127 
129,  835 
121,028 
106,  925 
146.  925 
168,  834 

Barrels, 
221, 421 
282,  386 
309,  834 
430,  548 
559.  625 
4111,998 
424.  490 
566.  932 
654,  286 

1888-89 

Ca.tkg. 
159,  931 
181,  542 

Barrels. 
577,  990 
7  Hi  i»s 

1880-81 

1889-90 

1881-82 

1890-91 

196,227               770,311 
196, 166               758,  448 
234. 986               873,  678 
277.617     1       1,032,198 

1891 

1892 

1893 

1H.85  86     

1894 

Total 

261.  081     j           957,  027 

1887-88. 

2,  475.  297     1       9.  637.  830 

1 

Valued  at  $49,401,031. 

The  lliglu^st  prices  for  these  stores  in  Savannah  were  obtained  in  18S(i,  with  $10.50  per  cask  of 
50  gallons  for  sjiirits  of  turpentine  and  $2.25  per  barrel  of  rosin  of  280  jtounds  gross ;  and  the  lowest 
in  1887-88,  with  thcpritie  of  spirits  of  turpentine  at  $14.25  ))er  cask  anil  $1.40  per  barrel  t.f  rosin. 
On  close  scrutiny  of  tlu;  ])rices  ruling  at  Wilmington,  for  the  eleven  years  after  1880  the  ])rice  of  a 
cask  of  spirits  of  tiir])entiiu!  averaged  $18  and  of  a  hand  of  rosin  $1.00,  lowest  grades  nl'  llu-  latter 
excluded. 

Floriilu. — That  ])art  of  the  State  between  tiie  .Suwanee  EIvcm-  and  tlie  Atlantic  Coast,  as  far 
south  as  St.  Aiigiistiiie,  can  be  considered  as  part  of  the  Atlantic  iiine  region,  and  covers  an  area 
of  about  4,700  sijuare  miles.  In  the  basin  of  the  St.  .Johns  Itivcr  a  large  jiart  of  the  land  has 
been  devoted  to  the  <!ultivation  of  the  citrus  fruits.  The  principal  siles  of  tlic  niaiinfacture  of 
lumber  ill  this  section  of  the  State  are  Ellaville,  in  Madison  County,  on  the  Suwanee  liiver,  and 
Jacksoin  illc.  The  supjilies  once  existing  along  the  Cedar  Keys  and  f'eriuindina  Kailroad  are  at 
present  well  nigli  exhausted.  South  of  St.  Augustine  the  Longlcaf  I'inc  is  less  coimiion  and  in 
general  inferior  in  size.  The  timber  on  the  extensive  liat  woods  to  the  ICverglades,  covered  with 
the  Saw  Palmetto,  is  stunted  and  the  I'orests  are  very  open,  and  in  the  more  fertile  soils  l.ongleaf 
Pine  is  largely  replaced  by  Cuban  Piue.  In  the  central  section  of  the  peninsula,  with  its  numerous 
lakes,  the  Longlcaf  V'uw  is  largely  associated  with  the  Sand  I'ine  (I'lniix  cJinisn],  and  hard  woods 
prevail  on  the  ujiland  liiimmock  lands. 

TIIK    MAHIM.MK    I'INK    liEI.T   iiK   TIIK   KASTKUX   C,V\.V    KKOIOX. 

From  the  banks  of  the  Suwanee  Iviver  to  the  uiilands  boideiin.u'  the  alluvial  lamis  of  tlio 
Mississijijii  (his  jiine  belt,  varying  from  00  to  125  miles  in  width,  covers  an  area  roughly  estimated 
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at  a  little  over  40.000  .square  iniles.     It  i)reseiits  no  material  differeuces  from  the  Atlautie  region, 
ot  whicU  it  is  a  direct  ('oiitiimation,  beinj-'  similar  to  it  in  both  soil  and  climate. 

This  eastern  Gulf  rejjion  is  unsurpassed  in  the  advantages  it  offers  for  the  development  of 
the  industries  based  ou  the  products  of  the  pine  forests.  Its  genial  climate  throughout  the  year 
permits  the  uninterrupted  exploitation  of  its  abundant  resources  of  resinous  products  and  of  timber 
of  the  best  (juality.  The  fine  harbors  and  safe  roadsteads  on  the  Gulf  Coast  are  reached  by  navi- 
gable rivers,  which,  with  their  tributaries,  cross  the  lower  division  in  every  direction,  and  give 
Fv^ady  and  cheap  transportation  to  its  ports,  while  great  railway  lines  afford  easy  comnuuiication 
with  inland  markets.  This  region  thus  presents  inducements  scarcely  found  elsewhere  for  the 
investment  of  capital  and  labor  in  the  development  of  the  resources  of  its  forests. 

It  is  impossible  to  arrive  at  anything  like  an  accurate  estimate  of  the  amount  of  timber 
standing  at  present,  or  of  the  rate  of  its  consumption,  since  in  the  returns  of  the  annual  lumber 
product  that  needed  for  home  consumption  has  not  been  included. 

Wrxtrrn  Florida. — Placing  the  eastern  limit  of  that  part  of  Florida  to  be  considered  as 
belonging  to  the  Gulf  pine  region  at  the  lower  course  of  the  Suwanee  liiver,  the  area  included 
comprises  about  7,200  Sijuare  miles,  exclusive  of  the  swam|is  and  marshes  of  the  coast.  The 
forests  of  Longleaf  Pine  form  a  narrow  strip  along  the  course  of  the  Suw^anee  L'iver  and  along 
the  coast  to  the  Appalachicola  liiver,  covering  about  1,280,000  acres.  At  their  northern  limit 
they  merge  into  the  oak  and  hickory  uplands  of  middle  Florida.  Along  the  coast  they  are  sur- 
rounded by  marshes  and  swamps,  rendering  them  dififltuilt  of  access,  consequently  they  have 
remained  untouched.  The  same  may  be  said  of  the  pine  forests  between  the  Api>alacliicola  and 
the  Choctawhatchee  rivers.  These  have  been  invaded  to  some  extent  along  the  banks  of  the 
latter  river  to  supply  the  small  mills  situated  on  the  bay  of  the  same  name. 

The  pine  lauds  of  western  Florida  rise  slowly  above  the  coastal  plain  and  form  a  vast  expanse 
of  slightly  undulating  surface.  Those  surrounding  Perdido,  Pensacola,  IJlackwater,  and  Mary 
St.  Galves  Bay,  the  oldest  sites  of  active  lumber  industry  in  the  Gulf  region,  were  stripjied  of 
their  valuable  timber  more  than  thirty  years  ago,  and  since  that  time  have  been  cut  over  again. 

The  largest  tracts  of  liiiely  timbered  virgin  forests  of  Longleaf  Pine  are  found  in  the  undulating 
uplands  from  the  Perdido  and  Escambia  rivers  along  the  Alabama  State  line  to  the  banks  of  the 
Choctawhatchee  Eiver.  East  of  this  ri%er,  in  the  same  direction,  where  the  younger  Tertiary 
strata  make  their  appearance,  Longleaf  I'ine  liecomes  associated  with  hard  woods,  with  southern 
Spruce  Pine  added  in  the  valleys.  Since  the  opening  of  the  Pensacola  and  Atlantic  Railroad 
considerable  (piantities  of  sawn  scpiare  timber  find  their  way  to  Pensacola  from  these  remoter 
forests. 

A  large  i)ortiou  of  the  timber  supplied  to  the  mills  along  the  coast  having  been  derived  from 
Alabama,  it  is  impossible  to  arrive  at  an  exact  estimate  of  the  products  of  the  forest  of  western 
Florida. 

Statement  nl'  e.cpoil  of  lieicii  miKarr  iiiiilier.  siiini  s(iiinre  timber,  and  himher  to  foreii/n   ami  domcstie  iiorln  from-  I'eiiaacola, 

Fid.,  from  1S7'J-S0  to  1892-93. 


[From  Uyor  Sc  Kro. 

.s  aDiiual  circulars.] 

Tear. 

Square  hewu 
timber. 

Square  sawn 

timber  and 

lumber. 

Total. 

1879  80                      .         

Cubic  feet. 
2,  ISO.  000 
4.603.000 
5.  479.  Or.O 
2, 109.  OUO 
2.031.000 
1,  627.  000 
1,  700.  (100 
1,036.000 
1,  2.83,  000 
1,574.000 
1.367,000 
1.550,133 
I,  488.  272 
1  449  ttln 

Feet,  B.  M. 
176, 00(1, 000 
209.  998.  000 
104.  305,  000 
18,S.  1110,(100 

194,  390,  000 

195.  570.  000 
215,  7.-iO,  600 
231,884.600 
238,  299. 400 
310,  255,  000 
276,  587,  000 
254.  125.  000 
325.081,000 

ieet.  B.  M. 
202,  000.  000 
204,  000,  000 
230,  000,  000 
211,386,000 
219,  286,  000 
211,131.000 
228,  590.  OUO 
245,  231,  OUO 
253,  699,  000 
329, 153,  000 
292,  991,  000 
271, 728,  800 
294,  958,  700 
270,  208, 000 

1880-81 

1881  82  

1882-83 

1883  84  

1884-83  

1885  80 

1886-87 

1887-88  

1888-89  

1889  90                       

1890  91 

1891  92  

1892-93 

Total 

3,  534,  352,  300 

In  the  shipment  of  these  ])roducts  in  ISS."),  valued  at  $2,,'?0r),.500,  there  were  471  vessels  engaged, 
of  294,595  tons,  of  which  370  of  95,922  tons  cleared  for  foreign  ports. 
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Dtuiiif;  these  fourteen  years  tlie  i)rice  of  square  timber  and  Imnber  taken  in  the  aggregate 
averaged  about  §12.50  per  1,000  feet,  board  measure.  On  this  basis  the  value  of  the  mill  products 
for  these  parts  of  the  forests  of  Longleaf  Pine  amounted  to  s;j,1.55,G70  a  year. 

For  the  past  forty  years,  during  which  the  lands  of  the  peninsula  part  and  in  middle  Florida 
have  passed  mostly  into  ])ossession  of  small  proprietors,  no  naval  stores  liave  been  jiroduced 
ill  this  section.  In  western  Florida,  however,  in  proximity  to  the  L<misville  and  Xashville  and 
Pensacola  railroads,  large  areas  have  been  subjected  to  the  tapping  of  the  trees,  and  the  forests 
close  to  these  railroads  having  been  exhausted,  the  i)roducts  of  the  turpentine  stills  are  hauled 
for  a  distance  often  exceeding  10  miles  and  tiiid  their  market  mostly  at  Mobile. 

Alabama.— Owmg  to  the  diversity  in  geological  conditions  and  in  topographical  features 
prevailing  in  this  State,  the  distribution  of  the  Longleaf  Pine  presents  within  its  borders 
peculiarities  not  found  elsewhere.  It  appears  in  three  separate  regions— the  maritime  pine  belt, 
the  central  pine  belt,  and  the  pine  forests  of  the  Coosa  Basin  and  other  outlying  forests  in  north 
Alabama. 

The  coast  pine  belt  extends  from  tlie  Gulf  shore  inland  tor  a  distance  of  from  90  to  100  miles, 
and  has  been  estimated  to  cover  about  l.'J,750  square  miles,  or  8,800,000  acres,  outside  of  tin-  swamps 
and  llatwoods  of  the  coast  plain.  The  latter,  perfectly  level  or  rising  in  gentle  swells  above  the 
tidewater  marshes,  is  almost  completely  stripped  of  its  original  timber  growth.  After  its  removal 
the  Longleaf  Pine  has  largely  been  replaced  by  Cuban  Pine. 

The  rolling  pine  uplands  rise  to  a  height  of  from  200  to  350  feet  above  the  lowlands  of  the 
coast.  In  the  lower  part  of  this  pine  belt,  Avhere  the  sandy  and  gravelly  deposits  of  the  latest 
tertiary  strata  prevail,  the  Longleaf  Pine  forms  pure  forests,  with  the  exception  of  the  narrow 
strips  of  hardwood  timber  bordering  the  water  courses.  This  lower  division  covers  about  4,25(1,000 
acres.  In  the  extent  and  quality  of  their  timber  resources  these  Longleaf  Pine  forests  can  be 
considered  equal  to  those  found  in  the  adjoining  parts  of  Florida  and  in  Mississipjii,  and 
unsurpassed  by  tliose  of  tlie  most  favored  sections  of  the  Atlantic  i)iue  forest. 

The  following  measurements  of  trees  felled  near  Wallace,  Escambia  County,  in  collecting 
the  material  for  the  TTnited  States  timber  tests,  will  serve  to  represent  fairly  the  (piality  of  the 
merchantalde  timber  in  conformity  witli  the  standard  in  vogue  at  the  mills  in  1880,  and  the  relation 
of  age  to  growth : 

Mcaauremeiits  of  Jive  trees. 


X umber  of  tree. 

Diameter, 
breast 
high. 

Total 
height. 

Kings  on 
stum]). 

Diameter 
below 
crown. 

Mean  di.-im- 
eter  of 
timber. 

Length  of 
timber  free 
of  limb- 
knots. 

■[                              

Inches. 
26 
19 
16 
18 
lil 

Feet. 
106 
111 
111 
113 
li:i 

216 
189 
183 
1(16 
182 

Inches. 
18 
14 
12 
15 
13 

Inches. 
22 
16 
14 

17 
10 

Feet. 
50 
00 
45 

60 
60 

2                              

3                      

5 

19.6  1              111 

193 

14.5 

17 

SI 

1 

At  a  lumber  camp  near  Liiinberton,  in  Washington  County,  0  timlier  trees  were  measured 
sliowiu"-  on   the  average   a   mean   diameter  of  17    inches,   the  clear  sticks  averaging  10   feet  in 

length. 

Upon  1  acre,  selected  at  random  in  the  untouched  forests  mirth  of  Spiinghill,  Mobile  County, 
very  open  and  free  from  smaller  trees  or  undergrowth,  10  trees  were  counted  above  10  inches  in 
diameter  at  breast  high,  namely,  2  trees  23  inches  in  diameter  at  breast  high,  estimated  length  of 
timber  10  feet;  2  trees  20  inches  in  diameter  at  breast  high,  estimated  length  of  timber,  40  feet; 
12  trees  10  to  IS  inches  in  diameter  at  breast  high,  estimated  length  of  timber.  .C)  feet:  which  in 
the  aggregate  would  yield  about  5,000  feet,  board  measure. 

Upon  another  acre  plat  of  the  same  quarter  section  01  trees  above  12  inches  in  diameter  at 
breast  high  were  found;  of  these  2  trees  measured  20  iiiclies  in  diameter  at  lireast  high,  estimated 
len-'thof  timber,  40  feet;  2(3  trees  measured  17  inches  in  diameter  at  bieast  liigli.  estimated  leiii^tli 
of  timber,  30  feet;  36  trees  measured  13  inches  in  diameter  at  bieast  high,  estimated  length  of 
timber,  24  feet. 
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Upon  a  third  plat  exceptionally  lieavily  timbered,  45  trees  were  counted,  of  whicli  .">  trees 
were  2o  inches  in  diameter  at  breast  lii<;li,  the  clear  timber  averaging  50  feet  in  length;  12  trees 
22  inches  in  diameter  at  breast  high,  length  of  timber  50  feet,  and  28  trees  16  to  18  inches  in 
diameter,  average  length  of  timber  estimated  at  30  feet.  Such  a  stand  would  indicate  a  yield  of 
merchantable  timber  of  at  least  15,000  feet,  board  measure,  to  the  acre.  All  over  this  lower 
division  boggy  tracts  are  frequently  met  with,  in  which  the  sour,  black  soil  is  covered  with 
spliiignum,  or  bog  moss;  these  support  only  a  few  scattered  pines.  On  many  of  the  steeper  ridges 
the  soil  is  pure  sand  and  the  pine  growth  is  small  and  inferior,  being  largely  replaced  by  Barron 
Oak,  Sparkleberry,  and  the  evergreen  heather  like  shrub  Ceratiola  ericoides. 

Ill  this  lower  division  of  the  maritime  pine  belt  the  manufacture  ot'  lmnl)er  and  rhe  i)rodnc- 
tion  of  naval  stores  is  carried  on  most  actively.  These  products  find  tlieir  outlet  cliietiy  at  Mobile, 
while  more  than  one-third  of  the  lumber  exported  from  I'ensacola  (to  the  amount  of  at  least  100,- 
000,000  feet  annually  for  the  past  few  years)  is  also  derived  from  this  division.  In  the  upper  half 
of  the  maritime  i^iiie  belt,  with  the  ai)pearaiice  of  the  outcrops  of  limestones  and  limy  marls  of  tlie 
Lower  Tertiary  (Eocene)  formation,  the  country  becomes  more  broken,  with  steeper  hills  and  wider 
valleys,  and  a  change  in  the  character  of  the  flora  takes  place,  particularly  manifest  in  the  nature 
and  distribution  of  the  tree  growth.  In  the  fertile  valleys  and  on  the  lower  flanks  of  the  hills 
broad-leaved  trees,  mostly  Post  Oak,  Black  Oak,  Mockernut,  Bitternnt,  Pignut,  and  Magnolia 
prevail,  interspersed  with  Shortleaf  Pine,  Loblolly  Pine,  and  Red  Cedar — the  Longleaf  Pine 
occupying  sporadic  patches  of  drifted  sands  and  pebbles.  On  the  steep  and  frequently  wide 
ridges  capped  by  these  deposits,  and  on  the  rugged  hills  of  the  buhrstone  and  flinty  cherts  tliis 
tree  forms  the  principal  growth,  and  is  in  the  openings  more  or  less  associated  with  broad-leaved 
trees.  From  this  commingling  of  cone-bearing  and  deciduous  trees  and  the  alternations  of  pine 
forest  and  oak  woods,  this  ui)pcr  division  has  been  designated  as  the  region  of  mixed  growth, 
which  at  a  rough  estimate  can  be  said  to  cover  about  5,000  square  miles. 

In  the  deep  soil  of  light  loam  and  strong  loamy  sands  the  Longleaf  Pine  attains  a  splendid 
growth  and  the  number  of  large  trees  on  a  given  area  is  greater  than  found  in  the  lower  division. 
The  following  measurements  of  5  trees  felled  for  test  logs  fairly  represent  the  average  dimensions 
of  the  timber  from  these  hills  in  the  vicinity  of  Thomasville,  Clarke  County : 

Measurements  of  five  trees. 


Number  of  tree. 

Rings  in 
stump. 

Diameter 
breast 
high. 

Diameter 

below 
crown,  or 
lop  end 
oftimber. 

Mean 
(lianietev 
oftimber. 

Lrnstb 
oftimber. 

Total 

beisbtof 

trt-e. 

202 
163 
210 
100 
110 

Inches. 
20 
21 
22 
20 
17 

Inches. 
15 
14 
16 
19 
13 

Inches. 
18 
17 
19 
22 
15 

Feet. 
45 
40 
40 
40 
30 

Feet. 
108 
115 
110 
111 
92 

17 

18                                              .         -.       . 

19          

20.., --- - 

171 

15.4 

18.2 

39 

100.2 

Many  of  the  trees  of  larger  size  were  found  affected  by  wind-shake  in  the  direction  of  the 
rings  of  growth  (ring-shake),  in  many  instances  impairing  greatly  the  tpiality  of  the  timber.  The 
forests  on  these  hills  are  open,  with  a  comparatively  small  number  of  young  trees.  Upon  1  acre 
selected  at  random  40  trees  were  counted;  of  this  number  were  found  4  trees  of  a  diameter  of  25 
inches  breast  hi,gh,  and  the  length  of  timber  about  40  feet;  10  trees  of  a  diameter  of  22  inches 
breast  high,  and  the  length  of  timber  about  3(!  feet;  2G  trees  of  a  diameter  of  18  inches  breast 
high,  and  the  length  of  timber  about  30  feet;  6  trees  of  a  diameter  of  15  inches  breast  high,  and 
the  length  of  timber  about  25  feet. 

On  the  average  each  one  of  these  trees  would  yield  about  400  to  450  feet,  board  measure.  On 
another  acre  44  trees  were  found  differing  in  their  average  dimension  bat  slightly  from  the  above, 
and  indicating  a  yield  between  18,000  and  19,000  feet  of  lumber  to  the  acre.  In  this  up])er  part  of 
the  coast  pine  belt  lumbering  and  turpentine  orcharding  have  not  developed  to  any  great  extent, 
owing  to  its  inaccessibility.     LLowever,  where  railroads  traverse  the  section,  the  manufacture  of- 
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lumber  is  carried  on  extensively,  tlie  output  going  to  Northern  markets.     Much  of  the  heavy  hewn 
timber  that  is  exported  from  Mobile  and  Pensacola  is  funiished  by  tliis  section. 

In  collec-ting  the  statistics  on  the  lumbering  interests  in  the  maritime  pine  belt  of  Alabama 
the  information  kindly  furnished  by  firms  engaged  in  the  sawmill  business  or  the  lumber  trade  has 
chiefly  been  relied  upon.  Tiie  annual  production  was  arrived  at  by  multiplying  the  average  daily 
output  reported  by  iiOO,  the  assumed  number  of  working  days  of  the  year.  From  these  data  it 
ai)pears  that  during  tlie  year  18!t;5  the  daily  outiuit  of  the  25  jioiiits  reported  from  amounted  in  the 
aggregate  to  about  7US,0()0  feet,  or  to  l'J2,0()(t,000  ieet,  board  measure,  for  the  year.  This  ligure  can 
be  said  to  rejircseut  the  average  of  the  annual  production  for  the  past  three  years.  To  this  amount, 
at  a  low  estimate,  8r),()()(l,(i(l()  feet  of  round  timber  are  to  be  added,  cut  in  Alabama  and  sawn  in 
westei'u  I'"l()ii(la,  including  the  hewn  square  timber  shipped  from  the  State  to  I'ensacola,  thus 
swelling  the  present  annual  ])rodu(!tion  of  lumber  and  square  timber  in  the  maritime  pine  belt  of 
Alabama  to  a  total  of  about  277,()()(l.(K)0  feet,  board  measure.  The  statement  of  the  annual  exports 
of  these  products  from  i\IobiIc  by  water  and  by  rail  for  the  past  fourteen  yeary  will  aptly  illustrate 
the  steady  increase  of  tlie  lumbering  interests  during  this  period. 

Statement  of  erpnrts  of  square  t'lmher,  hiirn  ami  Sdirn,  and  of  lumber  shipped  from  Mobile  to  foreign  and  dumestie  porta  from 

the  year  1879-SO  to  the  end  of  the  year  1S94. 


Year. 

Square 

timber,  hewn 

and  sawn. 

Lumber. 

Total  hiniber 

:iijd  sf[uari.' 

limber. 

Value. 

1879-80 

1 880-8 1 

188 1  82 

Cuiic  feet. 

745,  000 

1,  725,  000 

1,  674,  000 
1,652,804 
3,810,714 
3,121,794 

2,  973,  206 
1.  863,  259 
2,450.257 

3,  049,  440 
3,  81 ».  987 
3, 592,  924 
5,072.088 
5  377,  009 
4,147,825 

Feet.  B.  M. 
13.572,000 
18,101,000 
32,  230,  000 
26,  753,  843 
22.251,000 
22, 256,  000 
21.435,500 
29,  340,  000 
29,  257,  000 
48,  284, 000 
52, 879,  0(J0 
60,  892,  000 
01,  805. 895 
79,  304,  505 
67, 209, 715 

Feet.B.M. 
22,  525,  000 
38,  872,  000 
53,  350,  000 
46,  588,  000 
07,978,000 

59,  945, 000 
50, 580,  000 

60,  723,  000 

$280,  825 
400,  348 
710,012 
582,  000 
801.099 
636,  953 
588,  148 
041,215 
077.  804 

1882  83         .             

1883-84 

1885-86             ..           

1886-87  

1887-88 

1888-89           .-'         

100,000.000         1,081,828 
111.659.810          1,2111,934 
122,000,000  1       1.415,000 
141,793,700          1,695,000 
102,600,700  1       1,590.900 
120,084,500         1.270.000 

1889-00     

1890  91 

1891-92                      .                     

1892  113 

1893-94  

The  first  statement  of  the  production  of  naval  stores  in  Alabama  is  that  reported  to  the  census 
of  IS.JO,  mentioned  in  that  year  as  of  a  value  of  $L7,S0().  In  1870  the  production  had  increased 
to  8,200  casks  of  sjjirits  of  turjieiitine  and  r),'?,175  barrels  of  rosin,  valued  at  .$280,203.  In  1873  the 
receipts  in  the  market  of  Mobih^  had  fully  doubled,  amounting  to  nearly  2(i,(i(lO  casks  of  sjiirits  of 
turpentine  and  to  from  75,000  to  100,000  barrels  of  rosin,  besides  1,000  barrels  of  tar  and  pitch, 
of  a  total  value  of  ,$7.50,000.  The  largest  production  was  reached  in  1875,  when  the  receipts  reached 
a  value  of  >^I,l!(H),(M)(»,  up  to  the  ])resent  only  ai)i)i'oxiniatcd  in  1883  with  4.3,870  casks  of  spirits  of 
turpentine  and  2(10,025  barrels  ot  rosin,  valued  at  *l,10'.t,7()0.  Since  1888  a  steady  decline  in  the 
receipts  of  these  pidduets  has  taken  place,  due  to  the  exhaustion  of  the  supplies  near  the  commer- 
cial highways. 

table  of  e.rports  of  narnl  stores  from  Mobile  dnriny  the  period  of  18S0-1S04. 


Spirits    1 

Year. 

turpen- 

lino. 

CaaH. 

187D-80 

2.1,209 

1880-81 

25.  224 

1881-82 

30.  937 

1882-83 

43,  870 

1883-84 

41,804 

1884-85 

41,713 

1885-86 

38,  733 

1886-87 

40, 149 

Uosin. 


Barrels. 

1.58.482 
170.010 
172,438 
200,  125 
210.572 
200.  688 
17.5, 817 
182, 955 


Total 
value. 


Year. 

Spirits   1 
turpon-  : 
tine. 

1887-88 

1888..89 

1889-90 

1890-91 

1891  92 

Vtukt. 
28.725 

23,  927 

21,029 
21,080 
22,  172 
IS,  000 

24,  091 

1892-93 

1893-94 

Kosin. 


Total 
value. 


BarreU. 

1»2.055   

106.129  I 

93,906  I 

89,872  I     $J3.">.  690 

87.920  I       458,002 

09,  120  355, 180 

85,019  453,656 
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The  middle  portion  oC  the  State  is  crossed  from  its  eastern  boundary  nearly  to  its  western, 
with  a  decided  northern  trend  alonj;  the  western  border,  by  a  belt  of  drifted  loamy  sands,  pebbles, 
and  liglit  loams  covered  in  the  eastern  and  central  i)arts  with  an  almost  continuous  forest  of  Lony-- 
leaf  Tine,  interrupted  only  by  strips  of  hard  wood  which  ocrupy  the  bottom  lands.  In  its  eastern 
extent  the  Longleaf  Pine  becomes  associated  with  upland  oaks,  hickories,  and  Shortleaf  Pine,  the 
Longleaf  Pine  beiiiji'  entirely  replaced  in  tlie  northern  extension  of  tliis  belt  by  tlie  latter  species. 

This  region  of  giavciiy  hills,  as  it  is  designated  in  the  agricultural  reports,'  is  200  miles  in 
length,  5  to  35  miles  in  width,  and  extends  over  about  2,000  square  miles.  In  the  sections  where 
the  forest  consists  almost  exclusively  of  Longleaf  Pine  tlie  stand  of  timber  is  heavy  and  of  fine 
quality.  Operators  claim  for  these  timber  lands  a  yield  of  from  5,000  to  (;,000  feet  of  merchantable 
timber  to  the  acre,  excluding  all  trees  under  12  inches  diameter. 

Ever  since  the  oiieiiing  of  the  great  railroad  lines  leading  to  Northern  markets  the  manufacture 
of  lumber  in  this  central  pine  belt  has  been  carried  on  with  unabated  activity.  In  ISSO  not  less 
than  80,000,000  feet,  board  measure,  were  transported  by  the  Louisville  and  Nashville  Railroad 
alone,  mostly  to  the  great  Northwestern  centers  of  commerce.  In  18S(i  the  production  declined  to 
50,000,000  feet.  At  present  most  of  the  older  mill  sites  have  been  abandoned  and  a  few  new  ones 
established  in  other  localities.  Colonel  Wads  worth  reports  12  mills  in  opeiation  located  along 
tiie  Louisville  and  Nash\ille  Kailroad,  with  au  output  of  a  little  over  40,000,000  feet  a  year  on  the 
average  of  the  past  few  years.  To  this  is  to  be  added  the  production  of  the  few  mills  on  the  IMobile 
and  Pirniingham  Railroad,  which  will  increase  the  present  production  in  the  central  pine  belt  to 
about  50,000,000  feet  a  year. 

THE   FORESTS   OF   LONGLEAF   I'INE    IN   NOUTH    ALABAMA. 

Forests  of  Longleaf  Pine  prevail  with  more  or  less  interruption  in  the  basin  of  the  Coosa  River, 
principally  on  the  beds  of  flinty  pebbles  and  light,  sandy  loam  which  follow  the  ui)per  course  of 
the  river  from  the  base  of  the  Lookout  JMountain  range  near  Gadsden  to  a  short  distance  beyond 
the  State  line  in  Floyd  County,  Ga.,  where  the  Longleaf  Pine  finds  its  northern  limit  in  about  ;U'^ 
north  latitude,  at  au  elevation  above  the  sea  of  about  000  feet.  With  the  reajtijearaiice  of  the 
above  deposits  south  of  Calhoun  County  the  pine  forests  extend  on  the  eastern  side  of  the  valley 
south  to  Childersburg.  On  the  isolated  ridges  of  old  Silurian  sandstone  (Potsdam),  and  the  met- 
aniorphic  region  adjoining,  the  Longleaf  Pine  is  scattered  and  stunted  and  is  not  found  at  a  greater 
height  than  1,000  feet  above  the  sea.  In  proximity  to  the  mineral  region  tlie  rugged  hills  and 
mountain  sides  have  been  completely  denuded,  the  pine  having  been  cut  for  charcoal  to  supply  the 
blast  furnaces.  In  the  valleys  the  forests  of  Longleaf  Pine  are  of  average  density  and  the  timber 
is  considered  of  excellent  ([uality,  particularly  in  the  northern  jiart  of  the  valley  in  Etowah  and 
Cherokee  counties.  On  the  lower  hills  the  timber  is  less  abundant  and  somewhat  inferior  iii  si/,e. 
The  measurements  of  five  trees  felled  in  the  hills  near  Renfroe,  Talladega  County,  cau  be  said  to 
fairly  represent  the  average  quality  of  this  pine  timber.  The  undergrowth  in  the  open  forest 
covering  the  low  ridges  and  the  narrow  valleys  is  dense,  consisting  of  Blackjack,  Spanish  Oak, 
Pignut,  and  Bitternut  Hickory. 

Meanuri-menU  of  fire  trees. 


Number  of  tree. 

Riugs  ou 
stifrnp. 

Diameter 
breast  high. 

Mean 
diameter. 

Length  of 
timber. 

Total 

height  of 

trees. 

237 

135 
165 
170 
215 
206 

Inches, 
17 
21 
21 
21 
20 

Inches. 
12 
17 

18 
18 
15 

Feet. 
50 
35 
45 
45 
511 

Feet. 
95 
95 
108 
112 
109 

238 

239 

240 

241 

178 

20 

16 

45 

104 

'  E.  A.  Smith:  Agricultural  Kescurces  of  Alabama,  Vol.  V.     Reports  of  Geological  Survey  of  Alabama. 
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The  extinction  of  Longleaf  Pine  in  tlie  forests  of  north  Ahihaina,  as  far  as  economic  value  is 
concerDed,  appears  to  be  certain.  The  dense  uudergrowtli  of  deciduous  trees  sui)presses  completely 
the  second  growtli  of  the  Lougleaf  Piue  in  the  closed  forest  as  well  as  iu  tlie  openings.  On  the 
inoniitain  slopes  a  young  pine  is  rarely  seen,  no  tree  being  left  to  serve  for  the  future  dissemination 
of  the  spei-ics,  and  the  few  seedlings  sporadically  springing  up  are  iuvariably  destroyed  by  the 
firing  of  the  herbage  one  year  after  another. 

The  output  of  t!i(^  mills  at  Gadsden  and  the  mills  iu  Talladega  County  along  the  Birmingham 
and  Atlantic  Railroad  combined  appears  scarcely  to  exceed  .5(),0(IO,(I()0  feet,  board  measure,  on  the 
average  per  year.  A  line  forest  of  Longleaf  Piue  is  fouud  iu  Walker  Gouuty,  strictly  confined 
within  an  isolated  i)atch  of  silicious  pebbles  and  sands,  said  to  cover  about  (l(),()(i(t  acres.  Distant 
about  10  miles  from  the  nearest  railroad  this  forest  has  been  but  slightly  invaded,  and  that  to  serve 
a  small  local  demand. 

Summaii/  slntitnint  af  xliipmtiils  i>f  hiiiiher  mid  sr/iidiy;  timhcr  from  chief  ccnier.i  of  jirodnrlioii   in  Ahibamii  ihirinij  Ike  ijcar 

ISOJ. 

I'-oot.B.M. 

Mobilo  exports  to  foreifiii  porta,  coastwise,  and  shipments  l)y  rail ' 11.%  SOI),  000 

Estiiiiati'd  cut  in  Alabama  ami  sawn  in  western  Florida 8.5,  000.  000 

Transported  by  rail,  mostly  to  northern  markets- '.).'),  200,  000 

Central  pine  belt  ' 51,000,000 

Coosa  basin  < 50,  000,  000 

Total 425, 000,  000 

MississijJpi. — ^^'hat  has  been  said  of  the  forests  of  the  maritime  piue  belt  iu  Alabama  applies  in 
general  to  the  same  region  in  Mississippi.  The  coastal  plain  above  the  extensive  grassy  marshes 
lining  the  seashore  and  the  wide  estuaries  of  the  streams  covers  a  larger  area,  being  from  10  to  20 
miles  in  width  and  embracing,  at  a  rough  estimate,  about  728,000  acres  of  the  10, 410  square  miles 
within  the  limits  of  the  pine  belt.  The  broad,  scarcely  perceptible  swells,  with  a  soil  of  sandy 
loam  and  loamy  sand,  were  originally  well  timbered,  tlie  widely  spreading  depressions  with  soil  of 
flue,  compacted  sand,  poorly  draiued,  bearing  a  spar.se  and  inferior  timber  growth.  The  timber 
produced  on  these  Hat  woods,  or  '"ijine  meadows,"  as  they  are  aj)!!}- called  in  the  adjoining  section 
of  Alabama,  being  of  slow  growth,  is  hard  ami  of  tine  grain,  frequently  with  the  tibers  of  the  younger 
wood  contorted  and  of  varied  tints  of  color.  This  so-called  curled  pine  is  susceptible  of  high  finish 
and  is  much  appreciated  for  fine  cabinet  work.  There  is  comparatively  little  valuable  timber  Icit 
in  this  coastal  plain.  The  remainder  servi^s  largely  for  the  makiug  of  charcoal  and  cord  wood  for 
the  New  Orleans  market. 

The  rolling  pine  lands,  rising  sudileidy  above  the  plain,  almost  exclusively  covered  by  the  Long- 
leaf  Pine,  cover  (roughly  estimated)  about  7,712,000  acres.  The  western  limits  of  these  forests  are 
difficult  to  define,  numerous  outlying  tracts  being  found  to  extend  into  or  even  beyond  the  region 
of  the  loamy  hills.  The  region  of  mixed  growth,  characterizing  tiic  upper  division  of  the  maiitime 
pine  belt  iu  Alabama,  enters  the  State  in  the  shape  of  a  triangle,  with  the  i)ase  along  the  Alabama 
State  line  from  J'.ucatunna  to  Lauderdale  and  its  apex  near  Brandon,  iu  Bankiu  County.  The 
generous  soil  of  the  arable  laiuls  in  this  region  is  mostly  under  cultivation.  The  forests  of  Longleaf 
Pine  covering  the  steej)  hills,  rather  remote  from  the  high  roads  of  commerce,  have  been  as  yet  but 
little  exploited.  About  12,000,000  feet,  board  measure,  of  lumber  are  shipped  annually  by  the 
way  of  the  Mobile  and  Oiiio  liailroad,  mostly  to  Mobile,  from  this  region  of  mixed  growth. 

From  the  information  that  could  be  obtained,  it  appears  that  the  cut  of  Longleaf  Pine  timber 
in  this  State  on  the  average  for  the  jiast  three  years  reached  between  122,000,000  and  t2.'i,000.000 
feet.     The  chief  center  of  the  lumbering  industry  is  located  above  the  Pascagoula  liiver,  at  Scran 
ton  and  Mossi)oint,  where  it  has  made  great  progress  during  the  past  thirteen  or  fourteen  years. 
In  1880,  G0,000,()0()  feet,  board  measure,  were  shipjxMl  to  fort'ign  and  domestic  ports,  which  in  the 

'Annual  stati'nient  of  comnuree  of  Moliili'.  Mobile  Uegistei',  September  1.  1S!I2.  Compileil  from  returns  inaile 
to  the  Mobile  Hoard  of  Trade. 

■-Production  of  mills  south  of  Montgomery,  etc. 

■'Production  of  mills  on  Louisville  and  Nashville  i;ailroa<l,  north  of  Muntnomery  to  t'alera,  by  Colonel  Wads- 
worth. 

■■  Production  of  mills  ou  .Southern  Kaihvay,  north  of  .Solma  to  .stautou,  by  M.  Uausou. 
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year  1892  had  increased  to  127,000,000.  Comparatively  much  larger  increase  i.s  noticeable  in 
tlie  sliipnients  hy  rail  to  inland  markets.  By  tlie  reports  conrteously  furnished  by  the  auditor  of 
the  Illinois  Central  Kailroad  in  Chicago,  in  1880,  lii,(l(l(»,0(M)  feet,  board  measnie,  reached  Nortliern 
markets  by  this  line,  which  in  1888  had  risen  to  02,000,000,  with  a  falling  off  in  the  succeeding 
year  to  52,000,000.  In  1892  the  shipments  increased  again  to  78,240,000,  and  reached  in  1893 
181,424,000  feet,  board  measure. 

With  the  opening  of  the  New  Orleans  and  Xortheastern  Kailroad,  in  1883,  the  lumbering 
industry  took  an  active  start  in  the  virgin  i)ineries.  In  1892  fourteen  mills  are  on  record,  with  a 
daily  capacity  of  not  less  than  400,000  feet;  this  amount  corresponding  fully  to  the  actual  output 
for  1891  as  well  as  1892.  According  to  Mr.  Rich,  of  Ilichburg,  in  consequence  of  the  depression 
during  the  year  1893,  the  output  was  reduced  about  one-half. 

The  following  table  of  partial  data  regarding  annual  shipments,  made  during  the  thirteen  years 
ending  with  1S93,  from  the  chief  centers  of  production  shows  clearly  the  constant  increase  of  the 
lumbering  industry  since  the  close  of  the  year  1880: 

Tabular  statement  of  lumber  sliippid  aiiiiKalhi  hi/  water  and  by  rail  from  the  centers  of  production  in  Mississippi,  IS79-S0, 

18S3-03. 


Year. 

rascagoula 
Kiver. 

Pearl  River 
Basin. 

New  OrleaDS 

and  Northna.sl- 

ern  Railroad. 

Illinoia  Cen- 
tral Railroad. 

1870  80 

Feet,  B.  M. 
60,  000,  000 
67, 308,  000 
67. 839,  000 

Feet,  B.  M. 
35,  000,  000 
35, 000,  000 

Feel,  B.  M. 

Feet,  B.  M. 
12,000,000 
28,  000,  000 
36, 000,  000 
30,  000, 000 
40,  000,  000 
62,000,1100 
62,0011,000 
64,  000,  000 

1883  84             

)8.H4-85 

18.S5-e0 

1S80  87     

70,  000,  000 

1887-88 

1888  89 

1 07.  000,  000 
119,25.1,000 
170,  000,  000 
127, 002,  000 

36,  000,  000 

35,  000.  000 

36,  000,  000 

35,  000, 000 
(a) 

1889  00 

1890-91       

1891  93 

78,  240,  000 
181,424,000 

1892  93 

oFrcm  60,000,000  to  90,000,000. 

RECAPITULATION  FOR  1891-92. 

Pasoagoula  River 127, 000, 000 

Pearl  River  liasin 36,  000,  000 

Illinoi.s  Central  Railroad 78,  000,  000 

IS  e\v  Orleans  and  Nfirtheastern  Railroad 60,  000,  000 

Mobile  and  Ohio  Railroad 12,  OOo,  ooo 

Other  iioiuts 20,000,000 


Total 333,  000.  000 

From  this  amount  are  to  be  deducted  about  18,000,000  feet  of  lumber  received  from  Mobile  to 
comiiletc  cargoes,  and  12,000,000  feet  of  timber  cut  on  the  western  frontier  of  Ahibama  and  finding 
an  outlet  at  Pascagoula  l)y  the  Escatawi)a  Kiver,  leaving  a  round  300,000,000  feet,  board  measure, 
for  the  cut  in  Mississippi  in  1892,  against  108,000,000,  the  cut  reported  to  the  census  in  1880. 

With  the  exhaustion  of  the  forests  along  the  Pascagoula  and  Escatawpa  rivers  and  a  few  points 
between  these  streams  and  the  Pearl  Kiver,  which  had  been  accomplished  before  the  beginning  of 
18S0,  the  naval-store  industry  remained  almost  dormant  in  the  State  until  it  began  to  receive  a 
new  start  by  the  opening  of  the  New  Orleans  and  Northeastern  Kailroad.  Tlie  production  of  the 
distilleries  along  this  road  can  be  said  to  average  about  15,000  casks  of  spirits  of  turpentine  and 
75,000  barrels  of  rosin  annually  since  1890,  which  are  mostly  disposed  of  in  the  New  Orleans 
market. 

Uasfern  Louisiana. — Forests  of  Longleaf  Pine  cover  the  upper  part  of  eastern  Louisiana  to  the 
ext(Mit  of  about  3,880  ,s(|uare  miles.  Their  western  limit  might  be  said  to  follow  the  Amite  Kiver, 
but  can  not  be  clearly  delined,  since  these  forests  toward  the  west  pass  gradually  into  the  mi.xcd 
growth  of  Shortleaf  Pine,  oaks,  and  hickories  on  the  uplands  which  border  the  bottom  lands  of 
the  Mississippi  Kiver.  Slightly  undn'Iating  flat  woods  cover  fully  one  fifth  of  the  area,  and,  with 
a  somewhat  loamy,  porous  soil,  sup]iort  a  better  timber  growth  than  is  generally  found  in  the  flat 
l)iiie  barrens  of  the  plain.  Owing  to  their  proximity  to  the  coast,  these  forests  have  l)c(!n  exten- 
sively iiivailed.  The  pine  hills  embrace  about  1,019,200  acres.  Their  forests  have  remained  almost 
intact,  their  resources  having  been  drawn  upon  only  along  the  Illinois  Central  Kailroad  line  and 
the  tributaries  of  the  Pearl  Kiver. 
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Id  1890  seven  sawniills  were  reported,  with  a  daily  capacity,  in  the  ag-rcjiato,  of  about  IL'O.OOO 
feet,  board  measure.  It  can  safely  be  assumed  that  their  annual  output  would  not  exceed  l."),0()(),(»00 
feet^  board  measure.  The  products  of  these  mills  find  their  market  chiefly  at  New  Orleans.  In 
former  years  a  considerable  (luantity  of  naval  stores  was  produced  in  St.  Tammany  Tarish,  while 
at  present  only  a  few  turpentine  orchards  are  worked  in  the  upper  disti-icts. 

TlIK    REGION   OF    LONG  LEAK    I'INE   WEST   OF   THi:    MISSISSIPPI. 

The  importance  of  the  pine  forests  in  the  western  tiulf  region  can  not  be  overestimated, 
considering  the  development  of  the  immense  timbeiless  area  beyond  their  western  limit.  The 
rapidly  increasing  population  of  the  Western  plains  dei)ends  chiefly  upou  them  ftn'  the  supply  of 
the  material  needed  to  build  up  the  homes  of  civilization. 

The  forests  of  the  Longleaf  Pine  west  of  the  Mississippi  Kiver,  as  in  regions  so  far  considered, 
are  geographically  limited  to  the  sands  and  gravels  of  the  latest  Tertiary  formation.  They 
make  tlu'ir  flrst  ai)pearaiice  in  Louisiana  above  the  great  alluvial  plain  in  the  uplands  bordering 
the  valley  of  the  Ouachita  and  follow  its  course  for  .50  miles,  then  extend  west,  skirting  Lake 
Catahoula  anil  the  alluvial  lands  of  the  Eed  Kiver.  These  pine  forests  to  the  north  of  this  river 
cover  an  area  estimated  at  l,(iL'.5,000  acres,  extending  northward  for  a  distance  averaging  5.") 
miles.  Toward  their  northern  limit  the  forests  pass  gradually  into  a  mixed  growth  of  deciduous 
trees  and  Shortleaf  Pine.  In  the  center  of  this  region  the  pine  ridges  alternate  with  tracts  of 
White  Oak  and  Hickory.  Tending  toward  the  Red  River,  the  pure  forest  of  Longleaf  Pine  which 
covers  the  undulating  uplands  is  unbroken  and  has  up  to  the  present,  been  but  slightly  invaded 
by  the  ax.  On  the  low  hills  of  this  northern  division  of  the  pine  belt  of  northwester:i  Louisiana 
the  forests  are  somewhat  open,  and  are  comi)osed  of  trees  of  the  first  order  as  regards  their 
dimensions,  the  well  drained,  warm,  and  dcej)  soil  of  sandy  loam  being  highly  fa iorablc  to  their 
development.  This  foct  is  clearly  shown  in  the  following  statement  of  the  ages  and  dimensions  of 
six  trees  felled  for  test  logs: 

Meaaurements  of  six  trees. 


Number  of  tree. 

Rings  on 
stump. 

Diameter 
DKiinetor         ,,e,„„, 
breast  lufe'b.,      „a^,^^ 

Mean 
diameter. 

Length  of 
timber. 

Total 

height  of 

tree. 

270 
158 
155 
170 
165 
112 

Inches. 
32 

27 
22 
20 
17 
16 

Inches. 
23 

20 
18 
15 

Inches. 
20 
22 
19 

16 
14 

Feet. 
48 

50 
50 
40 

as 

40 

Feet. 
123 

127 
122 
117 
118 
97 

176                       

177                   

180 

171 

22 

17.6 

10 

44 

117 

i_ — 

Upon  1  acre  of  the  same  plat,  with  the  timber  standing  rather  above  the  average,  38  trees 
were  found.  Of  these  there  were  14  of  24  inches  (Wameter  at  breast  high,  estimated  length  of 
timber,  4.5  feet;  0  of  10  inches  diameter  at  breast  high,  estimated  length  of  timber,  40  feet;  0  of 
17  inches  diameter  at  breast  high,  estimated  length  of  timber,  ;5.>  feet;  0  of  Li  inches  diameter  at 
breast  high,  estimated  length  of  timber,  30  feet. 

In  tiic  (.pinion  of  experts,  the  average  yiehl  of  1  acre  of  these  pine  lands  at  a  fair  estimate  is 
not  less  than  (i,0(H»  feet,  board  measure. 

According  to  the  statements  of  Mr.  Sues,  at  Levins  Station,  56,000,000  feet,  board  measure, 
were  shipped,  in  1S!»2,  from  the  mills  of  this  section. 

South  of  the  Kcd  River  bottom  the  forests  of  Longleaf  I'iiie  continue  nnlirokcn  to  the  Sabine 
■River  and  south  to  the  treeless  savannas  of  the  coast  in  Calcasieu  Parish,  tlieir  eastern  boundary 
parallel  witli  the  eastern  boundary  of  that  parish.  Roughly  estimated,  the.se  forests  cover  an 
area  of  about  :i,(>(;s,(tU()  acres.  From  the  marshy  lowlauds  of  the  coast  to  the  upper  tributaries 
of  the  Calcasieu  River,  up  to  Uickory  and  Beckwith  creeks,  the  country  is  poorly  drained,  almost 
perfectly  level,  with  a  highly  retentive  and  somewhat  impervh)us  clay  subsoil.  In  consctpicnce, 
these  ])ine  flats  are,  for  the  greater  part  of  the  year,  more  or  less  covered  wiili  wat.T.  Tlicse 
low,  wet  pine  forests  were  stripped  some  years  ago  of  all  their  mcrclianfabic  (iml.cr,  and  only  a 
comparatively  small  number  of  trees  of  less  than  12  inches  in  diameter  were  left  standing.    On 


DISTRIBUTION    OP    LONGLEAF    PINE    IN    LOUISIANA. 


45 


these  abandoued  tiiiiber  laads  a  yi)uiig  pine  is  rarely  seen,  the  seeds  shed  in  the  fall  being  apt 
to  rot  in  the  water-soaked  soil,  or,  if  they  happen  to  germinate,  the  seedlings  are  drowned  (hiring 
the  winter  rains.  On  the  lands  rising  gently  above  the  tlat  woods,  with  the  ridges  still  low  and 
wide  and  often  more  or  less  imperfectly  drained,  Longleaf  Pine  is  fonnd  of  an  exceedingly  line 
growth.  The  trees  in  the  dense  forest  are  tall  and  slender,  and  their  timber  is  e(jualed  only  by 
the  timber  of  the  same  class  growing  in  the  valley  of  the  ifeches  Kiver,  in  Texas. 

The  following  measurements  of  five  trees  felled  for  test  h)gs  in  the  forests  in  the  upper  part 
of  Calcasieu  Parish,  between  Hickory  and  Beckwith  creeks,  will  serve  as  a  fair  representation  of 
the  timber  growth  ou  these  low,  broad  ridges: 

Mcaxiiremeiits  of  fire  trees. 


Number  of  tree. 

Kings  on 
stump. 

Diameter 
breast  bigb. 

Diameter 
below 
crown. 

Mean 

diameter. 

Lengtb  of 
timber. 

Total 

heigbt  of 

tree. 

201  .... 

190 
195 
190 

1811 
107 

Inche."!. 
28 
23 
21 
19 
10 

Inches. 
23 
16 
14 
15 
13 

Inches. 
24 
19 
17 
17 
14 

Feet. 
50 
50 
40 
40 
37 

Feet. 
119 
127 
117 
102 
127 

202 

204 

205 

18:> 

21 

16 

18 

43 

118 

Upon  1  acre,  selected  ou  the  back  of  a  low  swell  which  might  be  said  to  represent  the  average 
of  the  timber  standing,  44  trees  in  all  were  counted.  Of  these,  ','>  trees  measured  25  iuclies 
diameter  at  breast  high,  with  a  length  of  clear  timber  estimated  at  50  feet;  6  trees  measured  23 
inches  diameter  at  breast  high,  with  a  length  of  clear  timber  estimated  at  50  feet;  19  trees 
measured  18  inches  diameter  at  breast  high,  with  a  length  of  clear  timber  estimated  at  40  feet; 
14  trees  measured  14  inches  diameter  at  breast  high,  with  a  length  of  clear  timber  estimated  at 
30  feet,  corresponding  in  tlie  aggregate  to  somewhat  over  15, ()()(>  feet,  board  measure. 

On  another  acre  considered  tirst  class,  rather  level  land,  the  soil  fresh  to  wet  tliroughout  tlie 
year,  72  trees  were  counted.  Of  this  number,  14  were  found  27  inches  diameter  at  breast  high, 
with  an  estimated  length  of  timber  of  5(»  feet;  5  were  found  24  inches  diameter  at  breast  high,  with 
an  estimated  length  of  timber  of  50  feet ;  V->  were  found  2.j  inches  diameter  at  breast  high,  with  an 
estimated  length  of  timber  of  50  feet;  8  were  found  21  inches  diameter  at  breast  high,  with 
an  estimated  lengthof  timl)er  of  40  feet;  ]0  Avere  found  20  inches  diameter  at  breast  high,  with  an 
estimated  length  of  timber  of  40  feet;  11  were  found  IS  inches  diameter  nt  breast  high,  with 
an  estimated  length  of  timber  of  40  feet;  1 1  were  fonnd  18  inches  diameter  at  breast  high,  with  an 
estimated  length  of  timber  of  30  feet. 

According  to  the.se  flguies  the  timber  standing  on  this  acre  would  amount  to  not  less  than 
35,000  feet,  board  measure. 

The  chief  site  of  the  lumber  industry  of  western  Louisiana  is  at  Lake  Charles.  According 
to  the  infoimation  furnished  by  Mr.  George  Lock,  of  Lockport,  La.,  the  annual  output  of  the 
sawmills  in  the  vicinity  of  Lake  Charles  for  the  years  1892  and  189:5  averaged  about  1.54,000,000 
feet,  board  measure,  all  ship])ed  West  and  Northwest.  It  can  be  assumed  that  over  one-half  of 
the  lumber  sawn  at  Orange,  in  Texas,  is  cut  on  the  eastern  banks  of  the  Sabine  River,  which 
amount  has  to  be  credited  to  the  cut  of  Louisiana. 


Siimmarii  of  the  production  of  Lomjleaf  Pine  liimher  iii.  the  State  of  Louisiana  in  lSi)2. 

Feet,  B.  M. 

Parishes  east  of  the  Mississipjii,  about 25,000,000 

Parishes  imrth  of  the  Red  River M,  000,  000 

To  the  .Sabine  River,  sawn  at  Lake  Charles 154,  000,  000 

Sawu  at  Orange,  Tex.,  estimated 10,000,000 

Total  cut  iQ  Louisiaiia 275.  000,  000 

T-f.jrt.s.— The  forests  of  Longleaf  Pine  extend  from  the  Sabine  west  to  the  Trinity  River  and 
from  the  grassy  savannas  of  the  coast  region  north  to  the  center  of  Sabine,  San  Augustine,  and 
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Augeliua  counties,  and  include  an  area  of  about  2,800,000  acres.  In  amount  and  quality  of  the 
timber  these  forests  are  unsurpassed  and  are  only  ecjualed  by  the  forest  of  the  adjoiniiiji  region 
in  Louisiana.  Toward  tlicir  southern  borders  the  country,  like  the  pine  flats  of  southwestern 
Louisiana,  is  perfectly  level  and  poorly  drained,  with  the  soil  water-soaked  for  a  greater  part  of 
the  year.  These  flats  have  been  almost  completely  stripped  of  their  merchantable  timber.  North 
of  Nona  the  surface  rises  gradually  above  the  water  level  in  broad,  low  swells,  and,  being  underlaid 
by  strata  of  stiff  loams,  is  more  or  less  deficient  in  drainage.  The  intervening  wide  flats  are 
frequently  covered  with  a  dense  growth  of  large  shrubs  and  small-sized  trees,  consisting  of 
various  species  of  hawthorn  {Cratccgiis  crus-galli,  G.  viridis,  G.  mollis.,  C.  bcrbcridi/olia),  the 
Deciduous  Holly  (Tier  decidua),  Dahoon  Holly  (Ih'.r  caroliniaiui),  Privet  (Adrlia  acuminatd).  plane 
trees,  and  magnolias.  These  impenetrable  thickets  are  common,  and  often  cover  many  scpiare 
miles,  like  the  so-called  Big  Thicket  in  the  lower  part  of  Hardin  County,  said  to  be  from  10  to  15 
miles  wide,  either  way.  The  growth  of  Longleaf  Pine  which  covers  the  gentle,  wide  swells,  is 
dense,  of  tine  proportions,  and  of  remarkably  rajud  development.  The  average  age  of  five  trees 
felled  northwest  of  Nona,  15  to  25  inches  in  diameter,  is  but  little  over  one  hundred  and  fifty 
years,  as  the  following  measurements  show : 

Measurements  of  five  trees. 


Number  of  tree. 

Kings  on 
stump. 

Diameter 
breast  bigh. 

Mean 
diameter. 

Length  of 
timber. 

Total 

height  of 

tree. 

188 

240 
208 
105 
113 
94 

Inches. 
26 
22 
18 
21 
15 

Inches. 
20 
IS 
16 
18 
12 

Feet. 

40 
50 
50 
45 
40 

Feet. 
110 
101 
113 
110 
107 

ISO 

190 

191 

132 

152 

20 

17 

45 

104 

In  this  region,  owing  to  the  direct  communication  of  several  railroad  lines  with  I  lie  great 
centers  of  trade  in  the  North  and  with  the  treeless  plains  of  the  far  West,  the  manufacture  of 
lumber  has  made  a  wonderful  progress  during  the  past  twelve  years.  In  1880  the  cut  of  Longleaf 
Pine  in  this  State  has  been  estimated  at  (56,450,000  feet.  From  information  I'eceived  from  parties 
engaged  in  tht;  lumber  business,  the  cut  during  the  year  1S92  can  safely  be  estimated  at  440,000,000 
feet.  The  centers  of  lumber  production  are  Uraiige  and  Beaumont,  but  a  great  amount  is  cut  at 
the  mills  ah)ng  the  several  lines  of  railway  passing  through  this  region. 

Output  of  Longleaf  Vine  lumber  in  Texas  diiriny  the  i/car  1S92. 

Feet,  B.  M. 

Orange  (iDchisivo  of  10,000,000  of  feet  ileriveil  from  Calcasieu) 45,00(1,000 

Bciuimoiit 75,000,000 

Sabiue  Valley,  Texas  ami  Northern  Railroad 157,  000,  000 

Mi.ssouri,  Kansas  and  Texas  Rail  mad 143,  000,  000 

Houston,  Kansas  and  Texas  Railroad 20,  000,  (XIO 

Total 110,000,000 

For  the  renewal  of  the  forests  of  Longleaf  Pine  in  this  region  there  is  as  little  hope  under  their 
]>reseiit  management  as  in  the  adjoining  region  in  Louisiana.  In  this  cold,  wet  soil  the  seeds  find 
but  a  poor  chance  for  germination,  and  the  surviving  plantlets  soon  succumb  to  the  same  cause. 
In  the  pine  flats  seedlings  are  rarely  observed  among  the  tall  broom  sedge  grasses  (Androjxigov) 
which,  under  the  influence  of  light  and  a  damp  soil,  thrive  luxuriantly  in  the  flat  woods  deiiudid 
of  their  timber  growth,  imparting  to  tliem  the  asi)cct  of  waving  meadows  or  savannas. 


PRODUCTS. 

VAUK    AN1>    I'.^KS    OF    THE    WOOD. 

ic  wood  ot'  the  Longleaf  i'inc  is  hardly  suii)ass('d  by 


Tlic  wood  ot'  the  Longleaf  i'inc  is  hardly  surpassed  by  any  of  our  timber  trees  of  economic 
iu)i)(irtance,  and  is  practically  unsurpassed  by  any  member  of  its  own  order  in  the  qualities  which 
are  required  for  i)urposes  of  construction,  thus  taking  the  first  place  among  its  congeners. 
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The  timber  from  the  damp  Hat  woods  of  the  coastal  plain  east  of  the  Mississippi  Eiver,  with 
a  soil  of  almost  pure,  fine,  closely  compacted  sand,  is  of  slow  growtli  and  generally  of  the  finest 
grain,  often  exhibiting  in  the  sapwood  that  irreguhirity  known  as  -'curly  pine."  In  the  perpetually 
damp  to  wet  soil  of  the  pine  fiats  in  southwestern  Louisiana  and  in  Texas,  with  a  deep  retentive 
subsoil  richer  in  nutritive  elements,  causing  a  better  and  quicker  development  of  the.  tree,  the 
wood  is  of  a  more  open  grain.  Owing  to  tlie  excellent  qualities  of  tin;  wood  of  Longleaf  Tine,  its 
use  in  the  various  mechanical  arts  and  industries  is  as  extensive  as  it  is  manifold.  Its  greatest 
value  rests  in  its  adaptability  for  heavy  constructions— in  naval  architecture,  for  masts  and  spars; 
in  civil  engineering,  for  the  building  of  bridges,  viaducts,  trestlework,  and  lor  supports  in  the 
construction  of  buildings.  Large  (juantities  of  long  and  heavy  sticks  of  square  timber  sawn  or 
liewn  fur  such  purposes  are  shipped  to  the  British  ports  and  to  the  dockyards  of  the  European 
continent,  with  a  constantly  increasing  demand. 

In  the  building  of  railroad  cars,  where  great  strength  and  elasticity  is  needed,  the  tind)er 
of  Longleaf  Pine  is  preferred  to  any  other.  For  this  purpose  sticks  from  3G  to  42  feet,  10  by  12 
inches,  are  required,  free  from  blemish. 

Enormous  (piantities  of  the  younger  timber  of  this  tree  are  cut  every  year  to  serve  for  cross- 
ties,  used  by  the  railroads  not  only  in  the  pine  regions,  but  in  other  parts  of  the  country.  The 
demand  for  these  ties  forms  a  constant  and  increasing  draft  upon  the  forest.  The  ties  delivered 
are,  on  the  average.  Si  feet  long,  9  inches  wide,  and  7  inches  thick,  and  must  be  all  heartwood  and 
free  from  blemish.  The  trees  selected  for  this  purpose  are  from  lo  to  10  inches  in  diameter,  and 
preferably  only  the  butt  cuts  are  accepted.  On  an  average  10  cross-ties  are  cut  from  1  acre, 'each 
tie  representing  a  log  which  would  make  at  least  75  superficial  feet  of  lumber.  Since  such'a  tie, 
ready  for  the  roadbed,  contains  not  more  than  50  feet,  board  measure,  it  will  be  readily  seen  what 
an  enormous  waste  results  from  this  practice. 

On  the  damp,  sandy  tracts  of  the  lower  South,  such  ties  will  last  five  or  six  years,  and  .^OOO 
ties  are  needed  for  1  mile  of  road.  Hence,  for  the  construction  of  the  3,210  miles  of  railroad 
traversing  the  forest  of  Longleaf  Pine  east  of  the  Mississippi  Kiver,  nearly  10,000,000  ties  have 
been  required,  which  being  renewed  every  six  years  involves  an  annual  cut  of  110,000,000  feet, 
board  measure,  to  which  must  be  added  the  amount  exported  to  other  regions. 

In  the  Southern  States,  the  West  Indies,  many  places  on  the  coast  of  Mexico,  and  Central  and 
South  America  the  lumber  of  the  Longleaf  Pine  forms  the  chief,  if  not  the  oidy,  material  in  the 
construction  of  houses.  For  similar  purposes  considerable  quantities  are  of  late  years  shipped  to 
northern  markets.  East  and  West,  replacing  in  many  cases,  at  least  in  parts  of  the  buildings,  the 
lumber  of  the  White  Pine,  on  account  of  its  increasing  scarcity.  The  fine-grained  and  "curly" 
varieties  of  Longleaf  Pine  lumber,  by  their  beauty  and  the  high  polish  of  which  they  are  susceptible, 
begin,  of  late  years,  to  take  a  place  among  the  higher-priced  kinds  of  wood  for  ornamental  inside 
work. 

The  importance  and  value  of  Longleaf  Pine  lumber  as  a  material  for  constructions  can  not  be 
better  evidenced  than  by  the  fact  that  little  less  than  1,500,000,000  feet,  board  measure,  or  about 
one-third  of  all  the  lumber  manufactured  in  the  South,  is  being  exported  from  Soutlierli  ports  annu- 
ally to  domestic  and  foreign  ports,  besides  furnishing  almost  the  only  material  used  at  home  in  the 
construction  of  dwellings  and  all  kinds  of  buildings.  It  also  supplies  material  for  furniture,  as 
well  as  fuel,  both  in  the  form  of  firewood  and  charcoal,  and  its  exploitation  atlords  the  means  of 
subsistence  to  thousands. 

Li(/htwu<)(J.~W]ienevet  the  sapwood  of  the  tree  is  laid  bare  copious  exudation  of  resin  takes 
place  and  the  surrounding  wood  becomes  charged  with  it.  Thus  the  wood  of  the  trunks  of  the 
trees  tapped  for  the  extraction  of  their  resin  soon  becomes  charged  with  this  along  the  scarified 
surface,  ami,  as  with  the  evaporation  of  water  from  the  dead  wood,  the  resiniflcation  proceeds  and 
the  wood  increases  in  weight  and  durability.  In  low,  damp  places  particularly  this  process  takes 
place  more  extensively.  This  resin-charged  wood  is  termed  lightwood.  The  lightwood  timber,  con- 
sidered very  durable  when  exposed  to  alternating  conditions  of  moisture  and  dryness,  is  much 
preferred  for  posts,  etc.  Being  highly  inflammable,  it  serves  for  torches  and  kindling,  and  hence 
its  name.  Of  late  years  a  profitable  industry  has  been  started  to  utilize  the  lesiiious  stumi)s  of 
abandoned  orchards  as  kindling  material  by  cutting  the  same  close  t(j  the  ground  and  then,  veneor 
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fashion,  into  long,  narrow  strips  three-fourths  of  an  inch  thick,  whicli  are  subsequently  steamed 
and  rolled  in  small  bundles  to  make  a  convenient  package  for  shipment.  The  knots,  limbs,  roots — 
particularly  "fat,"  i.  e.,  highly  charged  with  resin— are  used  in  the  making  of  tar. 

Charcoal  burninf/.—Wheia  a  market  is  found  the  trees  left  standing,  after  the  removal  of  the 
larger  timber  fit  for  sawlogs,  are  burned  for  charcoal.  This  industry  is  carried  on  to  a  greater  or 
less  extent  in  the  mineral  regions  to  siipi)ly  the  blast  furnaces  operated  for  tlie  manufacture  of 
charcoal  iron.  Large  areas  of  the  forests  of  the  Loiigleaf,  covering  the  hills  in  north  Alabama, 
have  been  entirely  denuded  of  their  tree  (iovering  to  meet  the  demands  for  such  purpose. 

Fuel  ralite. — The  airdry  wood  of  the  Longleaf  Pine  is  much  esteemed  for  fuel;  containing  but 
asnuill  percentage  of  ash — not  ovcr0.1!5  per  cent — with  a  small  amount  of  water,  ami  a  dense  and 
close  fiber,  as  indicated  by  its  high  specific  gravity,  its  fuel  value  is  necessarily  high.  Being  also 
easily  intiammalde,  it  is  preferred  where  quick  and  intense  beat  is  required,  as,  for  instance,  in 
bakeries,  brick  kilns,  potteries,  etc.,  and  in  the  raising  of  steam  for  stationary  engines  on  steam- 
boats and  railroad  locomotives  throughout  the  pine  region,  where  mineral  coal  can  not  be  cheaply 
obtained. 

liESlNorS   PRODUCTS   OF   THE   LONGLEAF    PINE. 

It  can  safely  be  asserted  that  among  the  trees  of  the  same  order  there  is  found  no  other 
equally  rich  iu  resin.  The  manufacture  of  naval  stores  from  the  resin  of  the  Longleaf  Pine  forms 
one  of  the  most  widely  deveh)ped  industries  in  the  pine  forests  of  the  coast  pine  belt  of  the  South- 
ern States,  and  is  scarcely  less  important  than  the  manufacture  of  its  lumber.  A  full  account 
of  these  industries  will  be  found  iu  the  accompanying  appendix.  Concerning  the  manufacture  of 
tar,  pitch,  tar  oils,  and  other  products  of  destructive  distillation  of  the  wood  and  of  rosin  oil,  see 
the  Report  of  the  Chief  of  Forestry,  18'.t2,  page  350,  etc. 

PItODUCTS   OliTAINEI)   FROM   THE   LEAVES   OF   LONGLEAF    PINE. 

The  green  leaves  of  the  tree  furnish  by  distillation  an  essential  oil  of  balsamic  odor  closely 
resembling  spirits  of  turpentine.  The  so-called  ])ine  wool  is  made  from  their  cellular  tissue,  being 
treated  with  a  strong  alkaline  solution  at  boiling  heat,  the  remaining  fiber  being  cleaned  and 
carded.  Tliis  i)ine  wool  is  used  in  upholstery,  and  is  said  to  be  of  value  as  an  antiseptic  dressing 
for  wounds.  Of  late  years  it  is  manufactured  into  various  kinds  of  textile  fabrics.  One  fal)ric 
is  a  carpet  \vhu;h  resembles  cocoa  matting  somewhat,  but  is  closely  woven  and  is  naturally  of  a 
lich-brown  color  and  very  durable.  This  industry,  only  recently  established,  has  already  met 
such  success  that  the  manufacturers  have  added  twenty  nine  looms  to  their  work. 

NOMENCLATURE   AND    CLASSIFICATION. 

This  tree  was  first  described  by  Miller  in  the  year  1768  under  the  name  of  Pinus  palustrin. 
The  younger  Michanx  substituted  for  it  the  more  approi)rmte  one  of  rinus  (iitstralis,  under  which 
name  it  was  descril)ed  by  succeeding  writers  and  generally  known  to  botanists  of  recent  date. 
To  satisfy  the  law  of  priority,  the  name  given  by  Michaux  h.is  recently  been  dropi)ed  and  the  old 
one  reinstated,  iu  the  Catalogue  of  North  American  L\u-est  Trees,'  published  in  the  ninth  volume 
of  the  census  reports  of  18S0.     (See  vernacular  nomenclature  in  introduction.) 

BOTANICAL   DESCRIPTION   AND   MOUPIIOLOGY. 

Leaves  three,  in  a  long  light-colored  sheath;  commonly  from  9  to  l.S  (sometimes  14  to  15)  inches  long;  of  a  bright 
green  color  and  closely  set  in  bnish-liko  clusters  at  the  ends  of  the  stout  branches.  Cones  largo,  dark  tan  colored,  l>  to 
sometimes  S  inches  long  and  2  to  2i  inches  in  diameter  when  closed,  .5  to  (i  inches  when  ()i)eu;  scales  abont  2  inches 
long  and  one-half  to  1  inch  wide— ratlicr  uniform  in  wi<lth — sonu'what  thickeind  at  the  ends,  and  bearing  a  rather 
d(dicut<-  incurved  )irickh);  sc<'il  large,  sliglitly  triangular,  threo-eiglLths  to  seven  sixteenths  of  an  inch  long  ami  one- 
fourth  of  an  inch  wide;  often  with  two  or  three  longituiliual  ridges  on  oiu^  face;  whitish,  with  few  or  ahuinlant 
brown  specks;  wing  H  to  2  inches  long  and  of  a  glossy  l)r()wni8h  to  (leip  ])ur|)le-brown  color. 

The  most  conspicuous  and  distinguishing  feature  of  this  species  is  the  silvery  thick  terminal 
bud,  or  rather  the  bud  like  clusters  of  the  young  leaves  inclosed  in  their  finely  fringed  subtending 
scales.  Its  branches  -.nv  rougii,  covered  with  the  bases  of  the  imbricated  leaf  scales,  the  elongated 
silvery  fringes  having  fallen  oif. 


'A  catalogue  of  North  .\merican  Forest  Trees,  exclusive  of  Mexico,  by  C.  S.  Sargent. 
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ROOT,    STEM,    AND    BRANCH    SYSTEM. 

The  Longleaf  Pine  attains  a  height  averaging  100  feet,  rarely  exceeding  110  feet,  witli  a 
iliaiueter  breast  high,  wlien  fully  grown,  varying  between  20  and  36  inches,  rarely  more.  The 
tall,  straight,  very  gradually  tapering  trunk  arises  from  a  massive  taproot  which,  in  favorable 
situations,  penetrates  the  soil  to  a  depth  of  from  12  to  15  feet,  and  sometimes  much  more.  It 
has  several  stout,  comparatively  short  lateral  roots,  which  assist  the  tree  in  its  hold  by  slant- 
ing deeply  into  the  ground,  and  some  of  greater  length  are  placed  more  or  less  near  the  surface. 
Its  crown  is  open  and  elongated,  of  irregidar  shape,  about  one  half  to  one-third  of  its  height. 
Tlie  stout  limbs  are  rarely  over  20  feet  in  length,  twisted  and  gnarled  and  sparingly  branched! 
The  trunk  is  covered  with  a  reddish-brown  bark,  one-fourth  to  three-fourths  of  an  inch  thick* 
furrowed  throughout  its  full  length,  crossed  horizontally  by  deep  fissures,  and  scaling  off  in  thin' 
bluish,  almost  transparent  rhombic  flakes. 

LEAVES   AND   THEIR   MODIFICATIONS. 

Like  all  the  pines,  this  species  produces  during  various  stages  of  its  growth  seven  different 
modifications  of  leaves  as  recognized  by  botanists,  all  more  or  less  si)ecific  in  character: 

(1)  Cotyledouary,  or  seed  leaves  (first  leaves  of  the  embryo),  which  soon  wither  and  disappear 
(PI.  VII, «,  b).  (2)  Primary  leaves  succeeding  the  former  immediately  on  the  main  axis  (PI.  VII,  c) 
which  either  wither  or  later  on  are  transformed  into,  or  succeeded  by,  more  or  less  permanent 
bracts  or  scales  covering  the  branches  (PI.  V,  a).  (3)  The  secondary  or  foliage  leaves  rising  from 
the  buds  produced  in  the  axils  of  the  primary  leaves  or  of  the  bud  scales  by  which  they  are  repre- 
sented (PI.  VII,  d),  permanent  foliage  of  the  tree,  with  three  leaves  in  one  sheath.  (4)  The  bud 
scales  forming  the  sheaths  of  tlie  foliage  leaves  (PI,  IV,  b,  c,  d)  at  base.  (5)  Involucral  bracts  of 
the  male  flower  (PI.  V,/).  (0)  Involucral  scales  of  the  female  inflorescence  (ament)  (PI.  V,  c). 
(7)  The  bracts  which  support  the  carpellary  scale  bearing  the  seed  (PI.  V,  //,).' 

The  primaiy  leaves,  which  succeed  the  cotyledons  on  the  primary  axis,  are  in  form  and  structure 
true  leaves.  They  are  softer  than  the  final  foliage  leaves,  have  a  broad  base,  are  rounded  on  the 
dorsal  side  and  not  channeled,  the  whitish  transparent  margins  being  finely  but  distinctly  den- 
ticulate. It  is  rare  that  secondary  leaves  proceed  from  the  axils  of  these  cldorophyll-bearing 
primary  leaves.  Witli  the  more  frequent  appearance  of  the  ordinary  leaves,  these  primary  leaves 
wither  and  henceforth  appear  as  triangular  scale-like  coriaceous  persistent  bracts,  with  broad 
hyaline,  long-fringed  edges,  in  the  axils  of  which  the  undeveloped  branchlets  are  produced  bearing 
the  secondary  or  foliage  leaves. 

The  chlorophyll-bearing  primary  leaves  exhibit  a  simple  structure.  The  flbro-vascular  bundle 
is  single,  embedded  in  a  wider  ring  of  large  cells  free  from  chlorophyll,  and  the  resinous  ducts  fewer 
in  number,  one,  or  rarely  more  than  two,  being  irregularly  situated  in  the  chlorophyll  bearing 
parenchymatous  tissues,  and  mostly  external,  i.  e.,  close  to  the  thick  epidermis.  But  few  of  these 
leaves  are  formed  after  the  appearance  of  the  foliage  leaves,  and  a  few  of  them  persist  throughout 
the  first  season.''  The  cataphyllary  leaves  forming  the  sheath  of  the  foliage  leaves  are  in  this 
species  composed  of  eight  successive  pairs  of  bud  scales;  those  of  the  first  pair  are  bluut,  flat, 
(leeply  concave  and  coriaceous,  with  sharp  edges;  the  others  are  more  membranaceous  and  with 
fringed  edges,  the  closely  interwoven  edges  entwining  the  base  of  the  fascicle.  In  the  secondary 
leaves  the  very  numerous  stomata  form,  on  both  sides,  regular  longitudinal  rows.  Parallel  with 
these,  at  regular  distances  between  them  and  embedded  in  the  parenchymatous  tissue,  are  found 
bundles  of  numerous,  elongated,  thick-walled  cells,  the  so-called  hypodermal  or  strengthening  cells. 
The  resin  ducts,  not  over  five  in  number,  described  by  Engelmana  as  internal,  have  been  found  in 
the  specimen  examined  rather  parenchymatous,  invariably  so  on  the  dorsal  side. 

Three  of  the  secondary  or  true  foliage  leaves  are  united  into  one  bundle,  inclosed  at  the  base 
by  a  persistent  sheath  from  one-half  inch  to  an  inch  in  length,  formed  by  the  bud  scales  or 
cataphyllary  leaves.  On  the  older  trees  the  leaves  are  rarely  over  8  inches  in  length,  but  during 
the  periods  of  most  active  growth  tliey  are  found  12  to  IS  inches  long.  They  are  finely  serrulate, 
rounded  on  the  back,  channeled,  and  obtusely  triangular  in  cross  section. 

'  George  Engeliuanu:  Revision  of  the  Geuus  Pinus.     Transactions  of  the  St.  Louis  Academy  of  Science,  1882. 
■'Engelmaun:  Revision  of  r.emis  Pinus.  Trans.  St.  Louis  Academy  of  Science,  1882,  p.  5. 
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EXPLANATION  OF  PLATE  IV. 

Fig.  (I,  brancU  sliowiug  the  terminal  spring  slioot  ol'  the  seasDU  witli  eharacterislie,  large  silvery  white  winter 
bud ;  the  bundles  of  leaves  arise  from  the  axils  of  the  leaf-bracts  of  the  last  two  seasons,  the  lirst  leaves  of  the  second 
year  already  shed;  /;,  detached  bundle  of  mature  leaves  with  sheath  ;  c,  d,  scales  of  the  sheath,  magnified  three  and 
nine  times;  e,  transverse  section  through  base  of  leaf  bundle  showing  imbrication  of  sheath  scales,  magnified  30 
diameters;  /,  transverse  section  of  an  immature  leaf,  magnified  'M  diameters;  g,  transverse  section  of  a  mature  leaf, 
magnified  45  diameters,  showing  the  microscopic  structure  (as  pointed  out  for  /*.  echinata,  f,  f);  h,  longitudinal  se<r- 
tion  of  the  dorsal  side  of  a  mature  leaf  showing  two  rows  of  stomata  and  the  serrated  edge,  magnified  15  diameters. 
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Owing  to  the  shedding  of  the  older  leaves  at  the  end  of  the  second  year  and  to  the  short 
annual  growth  of  the  axis,  the  leaves  on  the  older  trees  are  conspicuously  crowded  into  dense 
tufts  or  tassels  on  the  tips  of  the  braucblets. 

The  high  development  of  the  organs  of  transpiration,  as  shown  by  the  immense  number  of 
breathing  cells,  clearly  indicates  that  forests  of  the  Longleaf  Pine,  and  in  fact  of  most  evergreens, 
are  not  less  important  than  forests  of  deciduous  trees  in  inliuencing  atmosi)heric  conditions, 
particularly  when  i^  is  considered  that  in  the  former,  clothed  with  perpetual  foliage,  this  function 
suffers  but  little  interruption  of  its  activity. 

FLORAL   ORGANS. 

The  male  and  female  flowers  are  sometimes  found  on  the  same  branch;  they  are,  however, 
more  fixMiueutly  situated  on  different  branches,  the  male  flowers  mostly  on  the  lower  (PI.  y,l>). 
The  male  flowers  consist  of  a  slender  axis,  the  staminodial  column,  around  which  the  numerous 
naked  anthers  are  densely  crowded,  forming  a  cylindrical  catkin-like  flower  from  2  to  2i  inches 
and  over  in  length,  surrounded  at  the  base  by  a  calyx-like  involucre  consisting  of  twelve  ovate 
somewhat  leathery  bracts,  of  which  the  lowest  pair  or  exterior  ones  are  laterally  compressed, 
strongly  keeled,  and  much  smaller.  The  connective  of  the  dark-rose  purple  anthers  spreads  out 
in  a  semiorbicular  denticulate  crest:  a  number  of  these  male  flowers  are  crowded  around  the 
base  of  this  year's  shoot,  forming  a  dense  whorl.  After  the  discharge  of  the  pollen  the  withered 
flowers  remain  for  several  months  on  the  tree.  The  pollen  remaining  for  a  long  time  suspended 
in  the  air  is  often  wafted  to  widely  distant  localities.  In  the  latitude  of  Mobile  its  discharge 
takes  place  during  or  shortly  after  the  second  week  of  March. 

The  female  flowers  (see  PI.  V,  «)  are  united  in  a  subterminal  oval,  erect,  short-stalked  catkin, 
which  is  also  surrounded  by  an  involucre,  the  bracts  being  more  numerous,  longer,  moi'e  acuminate, 
and  membranaceous  than  those  of  the  male  flower. 

The  carpellary  scales  bearing  ovules  are  ol)l(jng  oval,  tipped  with  a  strong  reflexed  point,  and 
are  almost  hidden  by  the  thin  flat  scales  by  which  they  are  subtended,  which,  however,  they  soon 
surpass  in  size.  During  the  first  year  the  young  cones  make  but  slow  progress  in  their  growth. 
On  the  opening  of  the  second  season  they  are  scarcely  over  an  inch  long;  during  the  summer  they 
increase  rapidly  and  reach  their  full  size  during  the  latter  part  of  the  fall.  The  cones  are  placed 
horizontally  on  the  branches  below  the  terminal  bud  (subterminal),  sessile,  slender,  conical  with  a 
.slight  curve  and  from  G  to  8  inches  long;  of  a  dull  tan  color;  the  thick  scales  are  light  to  dark 
chestnut  brown  on  the  inside,  2  inches  or  slightly  over  in  length,  and  bear  on  their  exposed  end, 
or  apophysis,  a  small  but  i)rominent  tubercle  armed  with  a  short  recurved  prickle  (see  PI.  VI). 
Plate  VI  exhibits  truly  and  fully  the  open  cone  and  especially  the  flue  markings  on  the  apophysis 
of  the  scale.  The  cones  are  shed  in  the  latter  part  of  the  winter  of  the  second  year,  rarely 
remaining  to  the  following  spring.  On  breaking  from  the  branches  they  leave  the  lowest  rows  of 
the  scales  behind. 

SEEDS. 

The  seeds  are  strongly  convex,  oblong,  oval,  less  than  a  half  inch  long,  and  surrounded  by  the 
long  oblique  wing  (see  PI.  VI).  The  shell  is  whitish,  at  the  front  face  marked  by  three  promi- 
nent ridges,  flat,  smooth,  and  darkly  spotted  on  the  posterior  side.  It  incloses  an  oily  kernel, 
covered  by  a  white  seed  coat;  rich  in  nutritious  matter  and  palatable,  the  seeds  furnish  in  fruitful 
years  an  abundance  of  mast.  They  are  shed  before  the  fall  of  the  cone  during  the  dry  weather, 
most  abundantly  during  the  latter  part  of  the  fall  (end  of  October  or  November  the  best  time  for 
their  collection)  and  in  a  lesser  degree  during  the  winter.  They  germinate  easily  after  reaching 
maturity,  and  it  often  happens,  in  wet,  sultry  weather,  that  they  begin  to  sprout  before  leaving  the 
cone,  in  which  event  the  whole  crop  is  destroyed.  This,  together  with  the  killing  of  the  flowers 
by  late  frosts,  seems  to  be  one  of  the  main  causes  of  failure  of  the  seed  crop  so  frequently  observed. 
From  the  behavior  of  the  seed  just  mentioned  and  from  its  oleaginous  character  it  is  to  be  inferred 
that  the  period  of  time  during  which  the  seeds  retain  the  power  of  germination  under  ordinary 
circumstances  is  but  a  short  one,  but  as  a  matter  of  fact  seeds  a  little  over  a  year  old  have  been 
known  to  germiuate. 


EXPLANATION  OF  PLATES  V  AND  VI. 

Plate  V.  Fig.  a,  branch  with  two  female  amenta  (second  week  of  March),  at  the  end  of  terminal  young  shoot 
of  the  season  densely  covered  with  fimbriate  silvery  bract  subtending  the  leaf  buds  which  are  still  hidden  in  their 
axils;  l)elow  are  two  ininiaturo  cones  of  one  season's  growth  and  mature  closed  cone  of  two  seasons'  growth  (( )ctober) ; 
b,  branch  with  the  male  inllorescence,  the  leaves  cut  away  to  show  the  dense  cluster  of  male  Howers  which  closely 
surround  the  apex  of  the  young  shoot;  c,  fem.ale  anient  with  basal  .scales  forming  the  calyx-like  involucre;  d,  (I,  (I, 
carpellary  or  seed-bearing  scales  of  female  Mowers  more  advanced,  lateral,  ventral,  and  dorsal  views— magnilied  ."> 
diameters;  ,:  detached  male  llower  with  basal  iuvolucral  scales,  before  opening  (dehiscence);  f,  male  llower,  after 
discharge  of  the  pollen:  g,  three  detached  anthers,  lower  sides  showing  longitudinal  slits  of  the  pollen  sacs  .just 
opening;  lateral  view  of  an  effete  anther;  another  seen  from  upper  side  showing  the  transverse  semilunar  crest- 
all  raagnitied  .">  diameters ;  h,  detached  female  flower  seen  from  above ;  the  cuspidate  carpellary,  or  seed  scale,  bears 
two  strongly  bilid  naked  ovules  at  its  base ;  i,  female  flower  viewed  from  below,  dorsal  side ;  the  bract  almost  covers 
the  carpellary  scale,  leaving  only  the  tip  of  the  latter  and  the  cusps  of  the  ovules  visible;  magnilied  .5  diameters. 

I'l.ATK  VI.  Fi"-.  II,  mature  open  cone,  after  shedding  seed;  h,  cone  scale  seen  from  lower  or  dorsal  side  showing 
the  apophysis  with  low  umbo  and  small,  weak  prickle;  c,  cone  scale  seen  from  upper  or  ventral  side  witli  seed  in 
place;  d,  seed,  upper  side;  e,  seed  detached  from  c,  lower  side;  /,  seed  detached  from  wing,  ujjper  side,  and  </  the 
same  seen  from  lower  side. 
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THE    WOOD.  ' 


The  wood  of  the  Longleaf  Pine  is  heavier  and  stronger  than  that  of  any  otlier  pine  offered  in 
the  market.  The  average  weight  of  the  kilu-dry  wood  is  about  38  pounds,  that  of  the  lumber  where 
the  outer  lighter  portion  of  the  log  is  largely  cut  away  about  40  pounds,  per  cubic  foot.  Tlie 
kiln  dry  wood  of  the  butt  weighs  about  45  pounds  per  cubic  foot;  that  of  a  log  50  to  (50  feet  from 
the  ground  only  about  33  pounds,  a  decrease  of  weight  (and  with  it  of  strength)  of  about  25  per 
cent.  Similarly  the  wood  of  inner  portions  of  a  log  are  15  to  20  per  cent  heavier  than  those  of  the 
outer  portions;  or,  in  other  words,  the  wood  laid  on  when  the  tree  is  young  is  heavier  than  that 
laid  on  when  it  is  old,  quite  contrary  to  the  common  belief  which  seems  to  associate  the  light 
sapwood  color  of  the  young  sapling  with  inferior  material.  The  wood  shrinks  about  10  per  cent  of 
its  volume  in  drying,  about  C  to  7  jier  cent  along  the  rings  (tangentially)  and  3  to  4  per  cent  along 
the  radius;  seasons  easily  and  without  great  injury.  As  in  other  pines,  the  greatest  amount  of 
water  is  contained  in  the  sapwood,  varying  from  30  to  50  per  cent  of  the  weight  of  the  fresh  wood, 
while  the  heartwood  contains  but  about  20  per  cent. 

In  its  stiffness  and  strength  the  wood  is  remarkable.  The  average  of  a  great  number  of  tests 
indicates  for  the  dry  wood  of  Longleaf  Pine  an  elasticity  of  1,540,000  pounds  per  square  inch; 
strength  in  cross  breaking,  10,000  pounds  per  square  inch ;  strength  in  compression,  G,850  pounds 
per  square  inch;  strength  in  tension,  15,200  pounds  per  square  inch;  strength  in  shearing,  700 
])Ounds  per  stpiare  inch. 

In  its  structure  the  wood  of  the  Longleaf  Pine  resembles  that  of  the  other  Southern  pines. 
Sapwood  and  heartwood  are  well  derined;  on  the  fresh  cross  section  the  former  is  light  yellowish 
white,  the  latter  a  yellowish  brown;  drops  of  limpid  resin  ooze  from  every  resin  duct  in  the  sap 
wood,  the  vsurface  of  the  heartwood  remains  dry  (exceptions  only  in  "lightwood").  The  sapwood 
contains  much  more  water,  but  is  far  less  resinous  than  the  heartwood.  This  latter  contains  5  to 
10  per  cent  of  resin  (1  i)art  turpentine  to  15  to  20  parts  resin),  while  in  the  former  the  resin 
rarely  exceeds  2  per  cent.  If  not  kiln-dried,  fresh  sapwood  rapidly  "blues"  on  exposure;  heart 
wood  does  not,  and  in  general  excels  the  sapwood  in  duraliility.  On  drying,  the  sapwood  shrinks 
more  than  the  heartwood  of  the  same  weight.  Contrary  to  common  belief,  the  wood  substance,  or 
cell  wall,  is  not  increased  in  the  change  from  sapwood  to  heartwood,  the  walls  do  not  grow  thicker, 
the  cavities  of  the  cells  do  not  till  up  with  foreign  matter,  nor  does  the  strength  of  the  wood  seem 
to  be  increased  by  the  change.  In  general  the  width  of  the  sapwood  is  greatest  in  young  and 
thrifty  trees,  grows  smaller  in  old  and  stunted  trees,  is  greatest  in  the  lower  parts  of  the  stem  and 
smaller  in  the  top  and  branches.  In  old  logs  the  sapwood  is  made  up  of  from  70  to  100  rings, 
showing  that  the  wood  of  any  one  ring  remains  in  older  trees  seventy  to  one  hundred  years  in  the 
sapwood  condition  before  it  changes  to  heartwood.  In  young  trees  tliis  period  is  much  shorter, 
twenty-five  to  forty  years  commonly  sufficing  for  thrifty  trees  at  the  age  of  sixty  to  seventy  years, 
but  in  stunted  individuals  it  is  materially  prolonged.  The  share  of  the  sapwood  in  the  total  volume 
of  the  stem  is  always  considerable;  even  in  typical  old  trees  of  this  species  it  forms  40  per  cent 
and  more,  while  thrifty  stems  under  one  hundred  years  are  practically  all  sapwood. 

The  annual,  or  yearly,  rings  are  clearly  defined ;  they  are  widest  near  the  pith  and  grow  rather 
uniformly  narrower  toward  the  bark.  In  the  inner  part  a  width  of  one-twelfth  of  an  inch  is  quite 
common  ;  the  rings  near  the  bark  of  old  logs  usually  measure  less  than  one  twenty  fifth  of  an  inch, 
often  scarcely  one  fiftieth  of  an  inch.  For  old  trees  the  average  width  for  the  entire  stem  may  be 
set  at  about  one  twentieth  to  one  twenty  fifth  of  an  inch.  Each  ring  consists  of  two  well-marked 
parts,  an  inner,  softer,  whiter  part,  the  springwood,  and  an  outer,  harder,  and  darker  portion,  the 
summerwood,  so  called  because  formed  during  the  latter  part  of  the  growing  season. 

The  amount  of  the  summerwood  in  each  ring  differs  in  difierent  parts  of  the  tree.  It  forms 
about  45  per  cent  of  the  volume  of  all  the  wood  of  the  stump,  and  only  about  24  per  cent  of  the 
wood  00  feet  from  the  butt.  It  is  greater  in  the  heavy  inner  part  of  an  old  log  than  in  the  lighter 
outer  portions,  and  being  of  a  darker  color  furnishes  a  convenient  means  of  distinguishing  heavy 
wood.  In  its  finer  anatomy  (histology)  the  wood  resembles  that  of  the  other  i>ines  of  the  lada 
group.  (For  the  details  of  structure  see  the  comparative  study  by  Mr.  Koth  appended  to  these 
monographs.) 

'This  statement  is  fiirnislu'il  by  Mr.  Filil)crt  Roth,  in  charge  oi  timber  iiivesfcigatious  iu  the  Division  of  Forestry. 


EXPLANATION  OF  PLATE  VIL 

[Figures  natural  size,  except  wliens  otherwise!  noted.] 

Fig.  «,  germinating  soed;  h,  yonng  see.Uing  (early  spring)  with  the  8  cotyledons  just  uufol.l.-d;  c,  seedling  a 

tow  wetks'ohlei-,  showing  central  cluster  of  primary  leaves  just  unfolding;  <1,  seedling  at  the  end  of  the  first  or 

he.Munim;  of  tlio  second  season,  showing  bundles  of  true  foliage  (secondary)  leaves  succeeding  the  primary  leaves 

which  have  disappeared;  .,  young  tree,  3  to  4  years  old,  with  characteristic  large  root  system ;  one-third  natural  size. 
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GROWTH   AND   DEVELOPMKNT. 

lu  a  fruitful  year,  before  the  close  of  the  season,  witli  the  advent  of  spring,  a  dry  and  sunny 
state  of  the  atmosphere  favoring  the  fall  of  the  seed,  the  seedlings  are  ibund  to  come  up  abun- 
dantly iu  every  opening  of  the  forest  where  the  rays  of  the  sua  strike  the  dry  ground.  The  lower 
(hypocotyledonary)  parf  of  the  axis  of  the  plantlet  is  close  to  the  ground,  with  eight  to  tea  erect 
colyledous  from  1  to  li  inches  in  length,  their  tii)s  inclosed  iu  the  shell  of  the  seed,  with  the  long 
wing  persistent  and  borne  banner-like  at  the  top  of  tiie  plantlet  (PI.  VII,  a).  The  elongation 
of  the  ascending  axis  proceeds  slowly,  growth  iu  length  l)eing  retarded  until  a  certain  thickness 
h;us  been  attained,  resembling  in  this  respect  the  growth  of  the  stem  of  endogenous  trees. 

Upon  examination  of  a  seedling  iu  the  latter  part  of  April  the  cotyledons  had  disappeared 
and  the  caulicle  was  found  to  be  from  one-eighth  to  one-fourth  of  an  inch  long,  its  length  not 
exceeding  its  diameter,  hidden  by  a  dense  tuft  of  the  needle-shaped  primary  leaves,  which  closely 
invest  the  terminal  bud.  At  this  stage  a  few  fascicles  of  secondary  leaves  are  already  showing 
themselves,  still  inclosed  in  their  slieaths. 

During  the  first  three  or  four  years  its  energy  of  growth  is  mainly  expended  upon  the 
development  of  its  powerful  root  system  (see  PI.  VII,  e).  Before  the  first  spring  season  has 
passed,  tlie  stout  spindle-shaped  taproot  of  the  seedling  is  found  to  be  over  3  inches  iu  length  and 
provided  with  several  fine  lateral  lootlets,  sometimes  nearly  as  long  as  the  main  root. 

With  the  opening  of  June  the  primary  leaves  covering  the  axis  are  nearly  all  withered,  only 
a  few  remaining  to  the  end  of  the  season.  With  the  development  of  the  suppressed  secondary 
axes  from  which  the  foliage  leaves  proceed,  the  primary  leaves  are  reduced  to  chafty  fimbriate 
bracts.  Only  few  of  these  primary  leaves  retain  the  needle  shaped  form  and  green  color,  namely, 
those  from  which  no  leaf-bearing  brauchlets  were  developed.  During  the  first  season  many  of  the 
fascicles  of  the  foliage  leaves  contain  only  two  leaves,  and  sheaths  inclosing  only  one  leaf  are 
frequently  observed. 

By  the  end  of  the  first  year  the  stem  of  the  plantlet  is  rarely  over  three-fourths  of  -an  inch  iu 
length,  the  main  root  having  attained  a  length  of  from  8  to  10  inches. 

Having  reached  the  end  of  the  second  year  the  taproot  is  found  from  li  to  3  feet  in  length,  the  stem 
scarcely  1^  inches  long,  with  an  increase  of  diameter  hardly  perceptil)le.  The  conical  terminatiojj 
of  the  spring  shoot  is  now  densely  covered  with  the  delicately  fringed  bracts  inclosing  the  buds  of 
the  foliage  leaves,  which  impart  to  it  the  appearance  of  a  silvery  white  tuft,  by  which  this  species 
is  recognized  at  first  sight. 

Daring  tlie  following  two  years  the  growth  proceeds  but  slowly,  the  length  by  the  end  of  the 
fourth  year  averaging  not  more  than  5  inches  with  a  thickness  of  three  fourths  to  seven-eighths 
of  an  inch.  During  the  same  time  the  taproot  is  found  to  gain  constantly  both  in  thickness  and 
length  (see  PI.  VII,  e).  A  few  single  branches  now  make  their  appearance  on  the  main  axis. 
The  increase  of  growth  from  one  season  to  another  up  to  the  seventh  or  eighth  year  is  difQcult  to 
follow,  since  the  ditterence  in  the  appearance  of  the  spring  and  summer  wood  cells  in  the  spongy 
-wood  of  young  trees  is  hardly  perceptible,  and  the  rings  of  annual  growth,  even  as  seen  in  cro'ss 
sections  prepared  for  micro  <coi)ical  examination,  are  mostly  too  indistinct  to  afiord  a  safe  criterion 
of  their  age.  As  far  as  could  be  observed  the  growth  proceeds  equally  slowly  during  the  fifth  and 
sixth  years,  the  plant  at  the  end  of  that  period  being  from  5  to  7  or  7.i  inches  in  length. 

Stage  of  rapid  growth.— With  its  seventh  year  the  tree  may  be  said  to  enter  on  its  most 
vigorous  growth.  Henceforth  the  stem  (primary  axis)  increases  rapidly  iu  length,  and  the 
development  of  branches  (lateral  axes)  proceeds  at  an  equal  rate  iu  regular  whorls,  to  which  the 
symmetry  of  the  tree  in  that  stage  of  its  development  is  due.  During  the  seventh  year,  generally, 
the  tree  doubles  its  length,  and  during  a  number  of  successive  years  the  rate  of  growth  iii  that 
direction  varies  between  10  and  20  inches  annually,  as  is  clearly  shown  by  the  length  of  the 
internodes  separating  tlie  whorls.  As  the  branches  increase  iu  length  they  produce, in  the  same 
order  mostly,  two  opposite  secondary  branches.  With  the  rapid  exi)ausion  of  tlie  leaf  surface, 
the  formation  of  wood  keeps  pace.  The  rate  of  growth  in  diameter,  as  well  as  in  height,  during 
this  period,  is  of  course  variable  according  to  differences  in  the  physical  condition  "of  the  soil 
as  well  as  in  the  available  amount  of  plant  food  and  moisture  it  contains,  and  no  less  upon 
dilierences  in  temperature  and  of  exposure  to  light  and  air.     These  variations  are  clearly  shown 
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in  tlie  iiuncxed  tables,  exliibitiiig  the  rate  of  growtli  ot  the  tree  during  its  most  active  stage. 
With  tlie  increasiiij,' accretion  of  wood  the  annual  rings  become  sharply  ddined.  leaving  no  doubt 
as  to  the  age  of  the  tree. 

To  make  sure  as  to  the  relation  between  the  annual  rings  and  the  age  of  the  tree,  the  age  of 
second  growth  was  ascertained  by  close  inquiries  directed  to  settlers  who  knew  the  time  that  had 
elapsed  since  this  second  growth  made  its  api)earance  in  the  abandoned  fields  or  in  the  forest. 
In  every  instance  it  was  found  that  the  number  of  rings  accorded  closely  with  the  information 

elicited. 

To  ascertain  tlie  ditVerc-nce  in  rate  of  growth  and  (niality  of  wood  between  trees  grown  upon 
ground  once  turned  by  the  plow  and  those  sprung  up  in  the  orii^inal  fcnest  on  the  same  soil, 
several  trees  of  nearly  the  same  size  were  felled  in  what  clearly  appeared  to  be  the  remnant  of 
virgin  forest,  and  in  a  grove  grown  up  in  a  field  abandoned  years  ago.'  It  was  made  evident 
that  trees  in  the  original  forest  required  almost  doable  the  length  of  time  to  attain  the  same 
dimension. 

A  field  covered  with  sai)lings  quite  uniform  in  growth  and  known  to  have  been  thrown  out  of 
cultivation  during  the  years  180.3  and  18(i4  afforded  a  good  opportunity  for  these  investigations. 
A  munber  of  trees,  varying  in  diameter  between  l(>i  and  11  inches,  and  in  height  between  45  and 
.50  feet,  showed  from  .30  to  35  rings  of  growth.  The  length  of  the  spring  shoots  on  the  main  stem 
of  these  trees  was  fimnd  (June  8j  to  be  from  21  to  24  inches. 

In  another  fine  grove,  covering  a  field  which  was  known  to  have  been  cultivated  for  the  last 
time  during  the  years  18.35  and  1830,  a  number  of  trees  were  cut  down  for  measurement.  The 
nund)cr  of  rings  was  found  not  to  exceed  48.  These  trees  also  showed  great  unil'oniMty  in  size, 
measuring  near  the  base  IH  to  12  inches  in  diameter  and  from  08  to  72  feet  in  height.  Thi;  wood 
was  sa])py  throughout  and  useless,  except  for  fuel  and  tor  making  charcoal.  For  this  jmrpose 
th(5  land  is  rented  at  $4  to  $5  per  acre.  In  this  grove,  ranking  as  best  pine-woods  land,  tlie  soil 
of  wliich  was  nearly  level,  well  drained,  and  with  a  light,  loamy  subsoil,  110  trees  of  the  above 
dimensions  were  counted  on  1  a(;re. 

Among  the  trees  taken  from  the  forest  for  determining  the  difference  between  forest  growth 
and  field  trees,  one  measuring  12  inches  in  diameter  and  70  feet  in  height  sliowed  85  rings  of 
annual  giiiwtli,  with  0.]  inches  of  heartwood.  Two  others,  14  and  15  inches  in  diameter  and  70 
and  71  feet  high,  showed  1)0  rings  each.  The  shoots  of  the  year  (June  8)  on  the  ]irinnir\  and 
lateral  axes  of  these  trees  were  found  to  be  but  little  over  1  inch  in  length. 

In  a  third  grove,  uiion  poor,  sandy,  undulating  ground,  a  nnml)er  of  trees  below  medium  size 
were  found  cut  down  to  serv(^  for  posts  and  logs.  In  25  of  thes(>  trees  the  diameter  varied  between 
7;,'  and  8  inches,  with  a  nearly  uniform  hciglit  of  00  to  02  feet,  the  first  lin  b  being  18  to  20  feet  above 
the  ground.  The  nund)er  of  rings  varied  between  48  and  50.  The  forests  in  the  same  vicinity  were 
strijiped  of  their  more  valuable  timber  a  number  of  years  before.  Tlie  largest  trees  of  the  original 
forest  growth  remaining  were  from  12  to  15  implies  in  diameter.  Several  were  brought  down  for 
measurement  and  I'ound  to  be  73  feet  in  height  by  1  1  inclies  in  diameter,  with  12(5  rings  and  0  inches 
of  heartwood;  73  feet  in  height  by  13  inches  in  diameter,  with  04  rings  and  0  inches  of  lieartwood; 
and  89  feet  in  height  by  14  inches  in  diameter,  with  107  rings  and  8  inches  of  heartwood. 

When  the  tree  has  reached  its  second  decade  it  begins  to  ])roduce  llowers  and  fruit.  Having 
during  tlie  course  of  the  following  ten  to  lif'teen  years  reached  a  length  of  from  10  to  45  fe<'t,  with 
tli(!  main  stem  clear  of  limbs,  tlie  growth  of  branches  does  not  ])roeeed  with  the  same  regularity; 
consecinently,  they  are  no  longer  arranged  in  regular  whorls,  but  ai)pear  irregularly,  and  thus  the 
symmetry  of  the  tree  is  lost. 


'  On  the  TolliDg  pine  uplamls  near  spring;  Hill.  Mobile  County. 


Nnmber 
of  trees. 


PERIOD    OP    RAPID    GROWTH. 
Table  I. — Measurements  of  young  Irces  of  Long} eaf  Pine. 
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Num- 
ber of 
rings. 


Diame- 
ter 
breast 
high. 


Height. 


To 
crown. 


Total. 


Locality. 


Remarks. 


I... 

2... 
3... 
i... 
18.. 
,5... 
6... 
319. 


19.- 
8.-. 
32). 
318. 
9... 
10-. 
248. 
317- 
11.. 
260. 
199. 
198. 
194. 
12.. 
13.. 
14.- 
15.. 
259. 
246. 
316. 
195. 
194- . 
196., 
209.. 


210... 
21  IS... 
315... 
207... 
256... 
258... 
16.... 
17-21. 


•Sia  . 
723.. 


24(1  . 
25a  . 
26... 
27... 


10 
10 
10 
11 
11 
U 
12 
12 
13 
12 
13 
13 
13 
13 
14 
15 
10 
18 
19 
211 
20 

i;l 

21 
25 
22 
20 
21 
25 


39 
40 
40 
43 
43 
43 
43 


55 
71 


87 

95 

105 

105 


Inches. 
1} 

H 


6 

10 
10 
10 

11 


11 

8 
5 


Feet. 


11 
14 
10 

24 
2U 
17 
15 

17 
21 
17- 
33 
28 
34 


47 


Feet. 

5,S 
22 

10 
11 

23 
17 
16 
22 
15 
14 
24 
15 
19 
20 
24 
35 
16 
23 
20 
47 
49 
45 
5) 
511 
21 
29 
28 
47 
44 
44 
35 

3.1 
51) 
60 
53 
47 
56 
60 
61 


58 
40 


59 
58 
56 
59 


Springhlll,  Al.i 

do 

do 

do 

Levins  Station,  La. 

Springhill.  Ala 

do 

Eidgelaud,  S.  C  .... 
do 

Levins  Station.  La. 
....  do 

Ridmland,  S. C  .... 
.do 

Springhill,  Ala 

do 

Tlioniasville.  Ala  . . 

Eidm-lanrt.  S.  C  

Springhill.  Ala 

Thomasvillc,  Ala  . . 

Nona,  Tex 

do 

do 

Sju-inghill,  Ala 

do 

do 

<lo 

Thoniasvillr,  Ala  . . 
do 

Kidgeland,S.  C 

Nona,  Tex 

do 

...do 

Kyansville,  Galea, 
siou  I'ari.sli,  La. 

...do 

do 

Kidgcland,  S.  C  .... 

livansville.  La 

Tlioma.sville,  Ala  . . 

....do 

Springhill,  Ala  .... 

do 


.do  . 


Chunchiila,  Ala. 


Thoraasville,  Ala  . 
Chuuchula.  Ala. . . 


.do  . 
.do. 
.do. 
.do. 


Opening  in  forest;  pasture  protected  from  tire. 

Do. 
Old  field;  last  time  plowed  in  1874. 
In  the  midst  of  forest. 
Opening  in  forest. 
Deep  forest. 
Old  field. 
Open  forest. 

Pasture  in  forest;  ground  never  turned. 
Old  clearing;  turned  ground. 

Do. 
0])euiijg  in  forest;  sandy  uplands. 

Do. 
Wood  pasture. 
Old  flelil. 

Opening  in  forest;  hills. 
Opening  in  forest;  dry  uplands. 

Field  abandoned  in  1872.  , 

Inrlosed  forest ;  hills  ;  undercover. 
Flat,  damp;  opening  in  forest:  exposure  free. 

Do. 
Light  swell  in  open  forest;  exposure  free. 
Old  field;  deep  soil;  abandoned  in  1864;  from  one  open  grove. 

Do. 

Do. 
Old  field;  poor,  broken  ground. 
A'irgin  forest;  under  cover. 
Virgin  forest :  in  opening;  free. 
Open  forest;  sandy  uplands;  free. 
Flat,  damp,  dense  forest  in  opening;  exposure  free. 

Do' 
Flat,  damp;  open  forest. 

Do. 
Do. 
Boundary  field:  open. 
Flat,  d;tmp;  open  forest. 
Dense  oak  opening;  ()]>iiressed. 
In  open  forest. 

Old  (lasture,  on  poor  broken  ground. 
6  trees  from  grove  !)fohl  pasture;  yiidd,  sticks 

and  building:  averaging  20  feet  in  length. 
Grove  with  115  to  120  trees  to  tlle  :icre;  on  field 

and  rented  to  charcoal  burners. 
Old  jiastnre. 
Old  turpentine  orchard;  bled;  e\posi-d  for  over  20  years,  one  se;ison 

after  another,  to  fire. 
Under  cover  of  forest. 
Old  turpentine  oic-bard;  bled  and  scor<lied,  exhibiting  the  effect  of 


id  jiosts  for  fencing 
;ih;ind(Uied   in    1835, 


bleedi 
growth. 

Do. 

Do. 

Do. 

Do. 


and  repeated  burning  of  the  woods  by  their  retarded 


Stape  of  .sliiiv  f/ro/rfli. — Rapid  as  is  the  increase  in  length  of  the  primary  axis  or  trunk,  ainount- 
iiig  (luring  the  liist  half  century,  in  the  average,  to  14  or  15  inches  annually,  the  rate  is  subse- 
(lueiitly  greatly  diminished,  averaging  from  the  fiftieth  to  about  the  one  hundred  and  fifteenth 
year  but  from  4  to  5  inches,  and  from  this  time  to  the  age  of  two  hundred  and  fifty  years  only  l.i 
inches — that  is,  at  a.  relative  rate  f>f  10,  3,  and  1  in  the  three  successive  periods.  Tlie  decrease  in 
the  accretion  of  wood  corresponds  with  the  reduction  in  the  growth  of  the  branches  and  conse- 
quent reduction  of  foliage.  From  what  has  been  said,  it  is  seen  that  the  Longleaf  Pine  attains 
maturity  of  growth,  witJi  the  best  finalities  of  its  timber,  at  an  age  of  from  one  hundred  and  eighty 
to  two  hundred  years.  After  jiaving  passed  the  second  century  the  trees  are  found  frequently  to 
be  wind  shaken  and  otherwise  defective.  The  deterioration  of  the  weather-beaten  crown  les.sens 
the  vitality  of  the  tree,  and  the  soil,  under  prevailing  conditions,  becomes  less  and  less  favorable. 
In  consequence,  the  trees  become  liable  to  disease  and  mostly  fall  prey  to  the  attacks  of  parasitic 
fungi  (red  heart).  Instances  of  trees  which  have  reached  the  nia.xiinum  age  of  two  hundred  and 
seventy-five  or  tbree  hundred  years  are  exceptional. 

In  order  to  ascertain  the  age  required  to  furnish  merchantable  timber  of  first  quality,  ineas- 
nrements  were  made  of  a  number  of  logs  in  a  log  camp  in  the  rolling  pine  uplands  of  the  lower 
division  of  the  coastal  pine  belt  near  Lunibertim,  Wa.shiiigton  (bounty,  Ala.  From  the  results 
obtained  i'.  a))pears  that  in  this  section  of  tlie  eastern  Gulf  region,  at  the  lowest  figure,  two 
hundred  years  are  requisite  to  produce  logs  of  the  dimeusious  at  present  cut  at  the  sawmills. 
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Table  II. — Measurements  of  LongUaf  Pine — period  of  slower  growth  from  one  hundred  to  two  hundred  years. 


be 

a 
'u 

Vi 

o 
.a 

a 

a 
'A 

1 
1 

-2 
5 

3 

Height. 

1 

u 

s. 

« 

5 

1 

t4 

o 

i* 

Locality. 

1 

o 

s 

s 

o 

S  3 

Cm 

o 

o 

Increase  in  diam- 
eter    for    eacb 
sjiccessive  half 
century,     in 
inches. 

Number    of    years   re- 
quired for  ev<-ryinch 
of  wood  for  oacii  suc- 
cessive half  century. 

l^murks. 

a 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

190 

105 
110 

105 

105 
110 
!I2 
113 
114 
115 
115 
UC 
116 

118 

123 

125 

133 
135 

)45 

145 

140 

155 
155 

160 

165 

167 

170 
170 

180 
182 
183 
189 
lilO 

In. 
19 

17 

9 

14 

14 

15 

20 

12 

12 

17 

12i 

13 

15 

17 
18 

18 
17 

19 

22 

20 

23 
18 

24 

21 

10 

21 
21 

19 
19 
16 
19 
21 

n. 

62 
36 

38 

40 
45 
50 
53 
30 
38 
70 
46 
48 

45 

40 
61 

44 
54 

49 

62 

63 

03 
65 

43 

35 

84 

50 
62 

56 
70 
53 
57 
58 

n. 

113 
92 

8r> 

85 

78 
97 

no 

83 
83 
90 
81 
87 

84 

84 

102 

93 
95 

96 

102 

99 

122 
98 

111 

97 

125 

108 
117 

102 
113 

111 
111 
117 

in. 
11 

In. 
4 

Nona,  Tex 

Wallace,  Ala 

"WilBon.  Ala 

Chunchnla,  Ala... 

Flat;  soil,  deep  «andy  loam,  damp;  vir- 
gin forest  close;  exposure  free. 

Gently  rolling,  jiine  upland,  close:  vir- 
gin torest;  .slightly  under  cover  and 
ui)l)ressed. 

Bored  timber;  abandoned  for  five  years; 
dry  pine,  rolUug  pine  forest;  exposure 
free. 

Open  forest;  exposure  free. 
Do. 

'>0 

70 

5i 
11.1 

63 
9.5 

*i 

5i 

11 

15 

Levins  Station, La. 

NoDa,  Tex 

Kidjicland,  S.  C  ... 
Chiiucliula,  Ala... 

Nona.  Tex 

Cbuuchula,  Ala... 
Wilson,  Ala 

Eastman,  Ga 

Cbuuchula,  Ala... 
Springbill,  Ala.... 

Eastman,  Ga 

Renfroc.  Ala 

do    ...  . 

Do. 

191 

4J 

Flat  woods ;  closed  forest ;  damp,  etc. 

Clearing  in  forest;  soil  dry,  sandy. 

Rolling  pine  lands;  dry,  sandy. 

Flat  woods :  soildam  p ;  crown  oppressed. 

Rolling  ]iine  woods;  dry.  sandy. 

Bored;  dry  uidands;  open  forest;   par- 
tially tree. 

Gently  rolling  uplands,  dry;  open  for- 
est ;  exposure  free. 
Do. 

3i:s 

9 

3 

5§ 

*» 

9.1 

11.1 

200 

54 

5 

9.7 

10 

07 

253 

11 

24 
2J 

21 

f 

6J 

5J 

7.7 
5.5 

7.8 
9.1 

23 

Exposed  slope;  open  forest;  soil,  loamy 
sand;  exposure  free. 

Open  forest:  dry.  sandy;  exposure  free. 

Rocky  hillside;  dry  subsoil,  loam;  expo- 
sure free. 

Rocky  hillside;  dry  subsoil,  loam;  i>ar- 
tially  free. 

Gently  undulatini^  open  forest;   loamj- 
sand;  txposun?  free. 

Open    pine    forest;    sandy    loam,    dry; 
exposure  free. 
Do. 

251 

13 
10 

14 
16 

237 

24 

252 

309 

5 

2J 

Ridjrelaud,  S.  C 

do 

312 

177 

Levins  Station,  La. 
Springbill.  Ala.... 

Wallace,  Ala 

24 

6 

5J 

5* 

8.-1 

8.7 

9.1 

Open  pine  for*  st ;  loamy  sand,  dry;  ©x- 
])osure  free. 

Close  fctre.st ;  deep  sandy  loam;  expo- 
sure free. 

10 

238 

15 

8 

U 
13 

11 

205 

2 

sure  Ir&e. 

230 

»ieu  Parisb,  La. 
do 

sure  Iree. 
Do. 

178 

Levins  Station. 

Hai>ides  Tarisb, 

La. 
Wallace,  Ala 

do        

Rolling  open  forest;  sandy  loam  ;  expo- 
sure free. 

Rolling  pine  woods;  deep  sandy  loam; 

partially  free. 
Rolling  pine  woods;  dt-eji  saudy  loam; 

slightly  upprt-ssed. 

204 

4 

5 

C 

do 

partially  free. 
Rolling  pine  woods;   deep  sandy  loam; 

partially  under  cover. 
Flat  wouda;  loamy,  damp;  free. 

203 

11 

Ityausville,  Calca- 
sieu Parisb,  La. 
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Table  III. — Measiiremenis  of  Longleaf  Pine — period  of  slowest  growth  from  two  hvndred  to  two  It  nndred  and  sixty-six  years. 
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Wallace,  Ala 
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Flat  wood.-?;  damp  soil;  sandy,  cold 
loatii;  I'xiiosurt?  free. 

■i 

16 

exjiosurc  free. 

'•11 

14 
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3 

li 

Kenfroe,  Ala 

Nona.  Tex 

Kenfroe,  Ala 

Wallace.  4.1a 

loamy  sand  ;  exposure  free. 

Eoeky'hills;  open  forest;  esposui-o 
free. 

Level,  dense  forest;  damp;  expo- 
sure free. 

liocky  liills ;  forest  open ;  under- 
growth dense;  exposure  free. 

1S1 

IS 

'in 

144 

1 

dt-nse;  loamy  sand;  exposure 
somewhat   njipressed. 

Undulaliiii;  tjiUIe-hind;  dense  for- 
est; expdsiu-tf  tn-i.'. 

Undulatiti^  tabh'  land;  open  forest; 
fxpusuro  free;  timber  bled. 

fii 

Wilson,  Ala 

do 
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15 

21 
17 

10 
15 

'26' 
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2 

Eastman,  Ga 

do 

Undiilatini;  tableland ;  opt-u  fore.st ; 
loamy  sand;  esi)08ure  free. 

?'in 
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Nona,  Tex 

Lumljerton.  Ala  . . 
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Level,  damp;   forest  dense;   .sorae- 

wbat  oi)]»re.ssed. 
Rolling  uplands;  forest  open;  free. 
Do 
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2J 
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6.3 

5.7 

9.5 
8  3 

13.3 
11.1 

18 
14.3 

25 
33 

do      

Bo. 

74 

8? 

45 

M 

3 

6.6 
6.6 
6.3 

5.7 
5.7 
8.7 

12.6 
12.6 

8.7 

15.5 
16.6 
15.5 

16.6 
12.6 
25 

do 

Do. 

74      8} 
8       m 

4^      3 
5?l     31 

do 

Do. 

do 

Do 

_.„ 

_J 

The  following  table  and  diagram  (fig.  S)  pre.seiit  the  average  results  of  a  detailed  .study  of  over 
sixty  trees  collected  in  ditferent  localities.  Since  only  the  part  of  the  sleni  from  stump  upward  is 
repre.seiited,  the  seedling  jieriod  of  slow  growth  liiids  no  expression.  It  will  be  observed  tliat  the 
growth  in  height  is  a  maximum  between  the  age  of  ten  and  tliiity  years,  amounting;  to  It  feet  for 
each  decade;  that  it  is  but  half  of  this  at  sixty  and  little  over  one-third  at  the  age  of  one  hundred 
years.  As  plainly  indicated  in  the  tine,  uniform  grain  of  the  wood,  the  growth  in  diameter  is 
remarkably  uniform  until  the  tree  reaches  the  age  of  about  one  hundred  years.  From  this  on  it 
decreases  ra])idly  and  is  scarcely  more  than  one-fourth  as  great  at  one  liundrcd  and  eighty  as  it 
is  at  one  hundred.  Tlie  rate  of  growth  in  volume  increases  steadily  up  to  the  one  luindredth  year, 
reaching  a  maximum  of  over  1.2  cubic  feet  per  year,  but  decreases,  though  very  slowly,  from  that 
time  forward,  being  only  about  one-half  cubic  foot  per  year  when  the  tree  reaches  the  age  of  one 
hundred  and  eighty  years. 

Half  of  groirth  of  LonijJeaf  Pine. 
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CONDITIONS    Ol''    DEVELOPMENT. 

Dcmandx  upon  xoil  mid  rUiiiatr.—\u  its  deniiiucLs  upon  tlie  soil  this  pine  is  to  be  counted  among 
the  most  fru>;al  us  far  as  mineral  constituents,  wliieli  are  considered  as  plant  food,  are  coneerued, 
ifonlytlie  mechanical  (londititms  \vhi(-li  iulluenee  favorable  soil  moisture  are  not  wanting.  It 
thrives  best  on  alight  siliceous  soil,  loamy  sand  or  pebbles  or  lij^lit  sandy  loam,  with  a  slightly 
clayey  sub.soil  sufficiently  porous  to  insure  at  least  a  partial  undcrdrainage  and  to  permit  unim- 
peded <leveloi)ment  of  the  long  taproot.  Whenever  the  tree  meets  an  obstacle  to  the  development 
of  this  root  it  remains  more  or  less  stunted. 

The  luxuriance  of  the  growth  and  increase  in  size  of  the  limber,  however,  is  greatly  inllu- 
enced  by  tiie  ([uantity  of  clay  present,  i)articularly  in  the  deep  subsoil,  which  improves  mechanical 
and  moisture  conditions.  Tliis  is  strikingly  exhibited  in  the  timber  of  the  level  pine  tlats  west  of 
the  Mississippi  liiver,  although  the  surface  drainage  is  almost  wanting  and  tlie  untlerdrainuge 
through  the  loamy  strata  slow,  so  that  the  surftice  of  the  soil  remains  damp  or  water-soaked  for 
the  greater  part  of  the  year:  tlie  stand  of  tind)er  of  tirst -class  dimensions  exceeds  considerably 
that  of  the  rolling  pine  uplands  on  the  Atlantic  slope  and  the  lower  part  of  the  pine  belt  in  the 
Ka.stern  (inlf  region,  which  are  poorer  in  clay.  Evidently,  although  the  underdrainage  is  less 
perfect,  the  moisture  conditions  during  the  dry  .sea.stm  of  the  year,  the  time  of  most  active  growth, 
mu.st  be  nuist  favorable.  The  .same  fact  is  apparent  in  the  upi)er  part  of  the  coast  pine  belt  in 
Alabama  and  Mississippi,  whert*  upon  the  same  area,  with  a  smaller  number  of  trees,  the  crop  of 
timber  may  be  considered  almost  twice  as  heavy  as  that  found  on  the  \nuo  liarrens  proper  farther 
south.  On  tlie  soil  of  fine,  clo.sely  compacted  .sand,  entirely  ilelicient  in  drainage  as  found  in  the 
so-called  pine  nieadows  along  the  coast  of  western  Florida,  .Vlabama,  and  Mississippi,  as  well  as 
on  the  siliceous  rocky  ridges  of  central  and  northern  Alabama,  the  tree  is  so  stunted  as  to  be  of 
little  or  ni>  value  for  its  timber. 

"It  is  neither  temperature  alone,  nor  rainfall  and  moi.sture  conditions  of  the  atmosphere  alone, 
that  influence  tree  growth,  but  the  relation  of  these  two  climatic  factors,  which  determiues  the 
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aiiiouiitof  traiisiiiratiou  to  be  perfurmecl  by  the  l'oIiaj,'e,  aud  again  with  most  species  we  must  place 
this  traiispiiatiou  movement  into  relation  with  available  soil  moisture,  in  order  tt)  determine  what 
the  requirements  and  the  most  suitable  habitat  of  the  species  are"  (B.  E.  Fernow).  Hence  we  find 
that  east  of  the  Mississippi  Kiver  the  Longieaf  Tine  occurs  in  greatest  frequency  along  the  isotherm 
of  GO^  l'\  ranging  to  the  Si"^  north  latitude,  while  west  of  the  Mississippi  it  follows  a  line  between 
the  isotherms  of  03°  aud  04°  F.  and  is  scarcely  found  north  of  the  tiiirty  second  parallel  of  north 
latitude.  Within  this  area  of  its  distribution  it  is  exposed  to  wide  variation  of  temperature  aud 
moisture  conditions. 

Under  the  influence  of  the  vapor-laden  breezes  from  the  Mexican  Gulf  and  an  evenly  distributed 
rainfall  ranging  from  4L>  to  03  inches  during  the  year,  the  Longieaf  Pine  appears  of  the  same  thrift 
and  vigor  of  growth  in  the  interior  of  Alal)ama  under  34°  to  35'=  north  latitude,  with  the  ther- 
mometer falling  as  low  as  4°  F.  (10°  C.)  and  a  range  of  temperature  of  93°  (at  Tuscaloosa),  as  it  is 
found  in  the  subtropical  belt  of  the  coast  with  a  maximum  temperature  of  lO-^o  F.  (40'^  O.)  and  a 
range  of  temperature  of  04^  west  of  the  Mississippi  liiver,  although  tlie  temperature  reaches 
rarely  a  minimum  of  15°  and  12o,  respectively,  at  the  iiorthern  limit  of  the  tree  in  these  States,  the 
diminished  humidity  of  the  atmosphere  and  lesser  rainfall,  particularly  during  the  warmer  season, 
acciiunt  for  its  absence.  There  can  be  no  doubt  that  the  greater  exposure  to  the  violence  of  the 
sudden  gusts  of  dry  and  cold  wind  known  in  Texas  as  <' dry  northers "  exercises  also  no  small 
influence  in  limiting  the  Longieaf  Pine. 

A.SSOCIATED    SPKCIES. 

The  Longieaf  Pine  is  eminently  a  gregarious  tree,  covering  areas  of  wide  extent,  to  the  almost 
complete  exclusion  of  any  other  species.  In  the  flat  woods  of  the  coastal  plain,  particularly  near 
its  northern  limit  on  the  Atlantic  Slope,  it  is  not  iufre((uently  associated  with  the  Tvoblolly  Pine- 
farther  south  and  along  the  Gulf  Coast  to  the  Mississiiipi  lliver,  more  or  less  fre(juently  with  this 
tree  and  the  Cuban  Pine.  In  the  upper  part  of  the  maritime  pine  belt  it  not  rarely  occurs  together 
with  the  Shortleaf  Pine  and  the  Loblolly  Pine  intermixed  with  the  deciduous  trees  of  the  u])laiids, 
viz,  the  Black  Oak,  Spanish  Oak,  Black-jack,  Bitternut,  Mockernnt  Hickories,  and  Black  Gum. 

It  will  be  apparent,  from  what  has  been  said  regarding  the  demands  for  light,  that  the  asso- 
ciated species  must  be  either  slower  growers  or  later  comers,  if  the  Longieaf  Pine  is  to  survive  in 
the  mixture.  As  has  been  pointed  out  elsewhere,  with  the  culling  of  the  Longieaf  Pine  from  the 
mixed  growths  it  nuist  soon  cease  to  play  a  part  in  them,  since  its  renewal  under  the  shade  of 
the  remaining  associates  is  impossible. 

ENEMIES. 

The  greatest  danger  threatening  the  existence  of  the  forests  of  Longieaf  Pine  must  be  ascribed 
to  the  agency  of  man,  since  their  destruction  is  caused  chiefly  by  the  reckless  manner  in  which 
they  are  depleted  without  heed  to  recuperation.  The  right  of  ownership  has  been  generally 
acquired  on  such  low  terms  that  since  no  value  has  been  attached  to  the  land  without  the 
timber,  despoliation  has  been  carried  on  with  no  other  object  than  the  quickest  return  of 
momentary  profits. 

EXPLOITATION. 

Such  management  could  not  but  entail  tremendous  waste,  a  large  percentage  of  the  body  of 
the  trees  felled  being  left  on  the  ground  to  rot  or  to  serve  as  fuel  for  the  conflagrations  which  scour 
these  woods  almost  every  year.  Infinitely  greater  than  the  injuries  inflicted  ui)on  the  forest  by 
the  logger  and  by  getting  out  cross-ties  and  hewn  square  timber,  which  consist  chiefly  in  the 
accninulation  of  combustible  waste,  are  those  caused  by  the  production  of  naval  stores.  When 
the  fact  is  considered  that  the  production  of  the  40,000  barrels  of  spirits  of  turpentine,  which  on 
an  average  during  the  latter  half  of  this  decade  annually  reached  the  market  of  Mobile  alone, 
implies  the  devastation  of  about  70,000  acres  of  virgin  forest,  the  destruction  caused  by  this 
industry  appears  in  its  full  enormity.  Under  the  management  of  the  turpentine  orchards 
prevailing  at  i)resent,  trees  of  such  small  size  are  tapped  that  they  are  unable  to  resist  tlie  foi-ce 
of  the  winds,  and  in  a  few  years  are  inevitably  prostrated,  while  the  larger  trees,  weakened  by  the 
severe  gashes  on  almost  every  side,  become  largely  wind-shaken  and  the  timber  after  a  few  years 
almost  worthless. 


g2  TIMBER    PINES    OF    THE    SOUTHERN    UNITED    STATES. 

While  a  judicious  tapping  is  not  only  justified,  but  demanded,  by  an  economic  system  of 
exploitation,  the  i)revailiiig  methods  of  orcharding  are  unnecessarily  destructive. 

Tlie  tapping  of  sai)i)ling  timber  not  yet  ripe  for  the  saw,  and  the  destructive  fires  started  in 
connection  with  this  industry,  auniliilating  all  young  growth,  prevent  any  renewal  of  the  forest, 
wliile  the  working  of  large  bodies  of  timber  years  before  milling  facilities  are  available  leads  often 
to  20  per  cent  and  more  of  loss  in  both  quality  and  quantity  of  the  merchantable  product. 

FIRES. 

The  greatest  injury  to  which  the  pine  forests  are  subject  in  consequence  of  turpentine 
orcharding  arises  from  the  fires  which  are  started  every  spring  for  the  purpose  of  getting  rid  of 
the  combustible  matter  raked  from  around  the  tapped  trees  in  order  to  protet-t  them  from  accidental 
contlagratious  while  they  are  worked.  These  forest  tires,  si»readiug  far  beyond  their  intended 
limits,  destroy  entirely  the  youngest  progeny  of  the  pines,  stunt  the  growth  of  the  more  advanced 
trees,  and  cause  the  ruin  of  a  large  number  of  older  ones  in  the  abandoned  turpentine  orchards. 
Burning  deeply  into  tlie  gashes  aiul  othi^r  exposed  surfaces  of  the  tapped  trees,  these  fires  hasten 
their  prostration  by  the  gales.  Moreover,  the  fire  causes  cracks  in  tlie  surfaces  laid  bare  by  the 
ax  and  the  puller  occasions  greater  exposure  to  atmospheric  action,  thus  inducing  more  or  less 
rapid  decay.  A  test,  made  by  sawing  through  twenty-two  logs  taken  at  random  from  a  turpentine 
orchard  after  it  had  been  abandoned  for  a  period  of  sixteen  to  eighteen  years,  showed  that  about 
one-half  of  the  timber  was  jjartially  decayed  and  shaky. 

Besides  the  production  of  naval  stores  as  a  cause  of  forest  fires,  there  is  another  scarcely  less 
j)otent.  This  is  the  ju-actiee  prevailing  among  the  settlers  of  burning  the  woods  ni)on  tlie  approach 
of  every  spring  in  order  to  hasten  the  growth  of  grass  for  their  famished  stock.  Fires  are  also 
frequently  started  through  the  carelessness  of  loggers  and  hunters,  in  the  preparation  of  the  ground 
for  tillage,  and  by  sjiarks  from  locomotives.  These  fires,  occurring  at  least  once  during  every 
year,  cause  the  total  destruction  of  the  young  growth  of  the  Longleaf  fine.  The  danger  to  this 
species  is  much  greater  than  to  any  other  Southern  wood,  because  of  the  greater  length  of  time  it 
requires  to  reach  a  size  at  which  it  can  otter  some  resistance  to  fire.  In  the  open  forests  of  Longleaf 
Tine  the,  fires  are  not  so  destructive  to  the  larger  timber  as  in  the  dense  forests  of  coniferous 
trees  farther  north,  trees  of  larger  size  being,  with  some  exceptions,  but  slightly,  if  at  all,  directly 

damaged. 

Another  serious  damage,  however,  resulting  from  the  frequent  recurrence  of  fires  is  the 
destruction  of  all  vegetable  matter  in  the  soil.  Deprived  of  tla;  mulching  needed  for  the  retention 
of  moisture,  the  naturally  porous  and  dry  .soil,  now  rendered  absolutely  arid  and  barren,  is  no  longer 
capable  of  supporting  any  laiger  toee  growth  or  other  useful  vegetation. 

LIVE   STOCK. 

Of  no  l(-ss  danger  to  the  existence  of  tlie  forests  of  Longleaf  Pine  is  the  injury  caused  by  live 
stock.  This  agency,  slow  in  its  action,  is  sure  to  lead  to  their  destruction  unless  restricted  to  some 
extent.  IJesides  the  damage  due  to  the  trampling  down  and  mutilation  of  the  young  growth  by 
herds  of  cattle  roaming  through  the  woods,  the  smaller  domestic  animals— goats  ami  shee])— eat 
the  tufts  of  the  tender  foliage  of  the  seedlings,  while  hogs  are  seen  digging  up  and  chewing  the 
spongy  and  lender  roots  of  the  young  i)lants.  As  a  further  agency  in  the  way  of  the  renewal  of 
this  species,  the  destruction  of  the  mature  cones  might  be  mentitmed,  caused  i)rincii)ally  by  the 
squirrels,  which  peel  otf  the  scales  clean  to  the  core  in  search  of  the  sweet,  nutritious  seed. 

STORMS. 

Full-grown  trees  are  frequently  uinooted  Ity  the  iiurricanes  whicli  I'roni  time  to  time  pass 
through  The  pine  belt.  Timse  having  tlie  taproot  sliorteiied  by  impenetrable  layers  of  indurated 
clay  interi)ose(l  in  the  subsoil  at  varying  depths  an'  invariably  the  first  victims  of  the  high  winds. 
In  trees  grown  in  such  places  the  taproot  is  found  with  a  tumid  and  round  base  as  smooth  as  if 
polished. 
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Frequently  full-gTown  trees  are  found  to  show  signs  of  rapid  decay.  These  are  recognized  by 
the  gradually  dying  of  the  smaller  limbs  and  their  falling  off,  in  consequence  of  the  rotting  of  the 
wood  surrounding  their  base;  and  after  having  been  cast  off  a  hole  or  diseased  sixit  remains  in 
the  trunk,  which  is  infested  by  a  large  fungus  of  the  genus  Pohjporits  (punk  holes,  punk  stools). 
The  heartwood  of  such  trees  is  of  a  reddish  color,  soft,  sappy,  and  full  of  small  channels,  caused 
by  the  breaking  down  of  the  walls  of  the  wood  cells,  tilled  with  the  mycelium,  the  so-called  spawn 
of  the  fungus,  the  threads  of  which  also  penetrate  the  medullary  rays.  Such  puuky  or  red-heart 
timber  is  found  mostly  on  the  ridges  in  the  poorest  soil.  Apparently  superannuated  trees  are  most 
frequently  found  afllicted  with  this  rot. 


The  Longleaf  Tine,  throughout  its  existence,  is  exposed  to  the  danger  of  destruction  by  the 
ravages  of  insects,  hosts  of  which,  belonging  to  various  orders,  are  found  to  infest  it  from  the 
earliest  stages  of  its  development.  Upon  the  tufts  of  the  tender  primary  leaves  of  the  seedling 
are  often  found  feeding  large  numbers  of  a  yellow,  black-striped  caterpillar,  the  larviB  of  a  species 
of  sawfly  (Lophi/rus). 

The  cambium  of  trees  felled  in  the  latter  part  of  tlie  summer  is  soon  found  swarming  with  the 
larval  brood  of  bark  beetles,  which  after  a  short  time  infest  the  trees  growing  near  by,  causing,  as 
has  been  again  and  again  observed,  the  death  particularly  of  the  trees  of  younger  growth  over 
extensive  areas.  Hence  the  necessity  of  stopping  the  practice  of  felling  trees  during  the  summer 
season.  According  to  information  kindly  furnished  by  Mr.  Schwarz,  of  the  Entomological  Division 
of  the  United  States  Department  of  Agriculture,  most  if  not  all  the  species  of  the  bark  beetles 
the  family  Tomicithv  have  more  than  one  annual  generation,  and  in  the  Southern  States  tliey  have 
in  all  probability,  three.  The  summer  generation  develops  in  a  very  short  time,  possibly  within 
four  or  live  weeks,  and  the  perfect  beetles  issuing  from  the  trees  felled  in  August  will  in  Septem- 
ber attack  the  healthy  trees  near  by  for  want  of  more  suitable  food.  The  ravages  spoken  of  by 
Michaux  refer,  no  doubt,  to  these  species  of  Tomicidw  beetles  which  enter  the  solid  wood  of  trees 
e.  g.,  (hiathofrichus  inuteriarius  and  Xylcborus  jmbescem.  The  galleries  of  these  timber  beetles 
or  allied  species  are  found  to  penetrate  the  wood  to  the  heart.  The  grating  noise  made  by  the 
larvffi  of  the  large  ceramboid  beetle,  the  Moiiohammns,  while  engaged  in  its  work  of  destruction 
frequently  strikes  the  ear  in  the  forest.  That  there  is  a  large  number  of  species  belonging  to 
different  orders  i^reyiug  on  the  Longleaf  Pine  and  more  or  less  destructive  to  the  life  of  this  tree  is 
apparent  from  the  following  communication  ft'om  Mr.  Schwarz: 

Tho  number  of  insects  to  be  found  on  the  Longleaf  Pine  is  very  large  and  comprises  species  of  most  orders,  but 
a  complete  list  of  tbem  has  never  been  publislied  and  the  habits  of  most  of  them  have  never  been  carefully  studied. 
Only  those  which  are  really  injurious  to  the  tree  need  to  be  considered. 

Order  Hiimenoptera:  Several  species  of  sawtlies  (Tcnthredinido-),  occasionally  verj'  injurious  to  the  younger  tress, 
the  larvin  defoliating  the  branches.  The  species  tliMs  far  observed  are  Loiihi/run  Jbbotii,  Leach;  Lophijrus  Lecaiitei, 
Fitch,  and  three  or  four  less  common  sjiecies. 

Order  CoUoptcra,  slip  B  :  Kound-headed  borers  (larv;e  of  Cerambi/cichr)  att'ect  the  trees  similarly  to  the  Buprcntidif, 
but  their  burrows  are  always  cylindrical,  and  some  species  bore  only  under  the  bark.  The  most  abundant  and 
destructive  is  Monohammnx  litillator,  Fabr.,  but  there  are  many  other  species,  of  which  the  following  is  a  partial  list: 
ScaphiniiH  8ohwrkollis,  Lee. ;  Asciiium  moestiiiii,  Hald. ;  Criocej>hali(S  niibilutt,  Lee. ;  Eiipoyoniiis  lomeiitosus,  Hald. ;  Jcantlio- 
cinii8  nodosits,  Fabr.  In  the  family  Curculionida;  the  worst  enemy  of  the  pine  tree  in  the  more  Northern  States, 
Piaxodes  strobi  is  rare  in  the  region  of  the  Longleaf  Pine,  but  another  species,  Paehylobiiin  picivoriis,  Germ.,  the  larvic 
of  which  bore  under  the  bark,  is  quite  common  and  greatly  injurious  to  tho  Longleaf  Pine.  Of  its  more  dangerous 
enemies  tho  Scolytid  beetles,  which  mostly  bore  their  galleries  under  the  bark,  only  a  few  species  entering  the  solid 
wood,  the  following  are  known  to  infest  Phuis  j)aliitlri.s:  Piti/ophihoriin  pulcarim,  Zim. ;  /'.  unnectiux,  Lee;  Tomicus 
calliij)-ai)hus,ijeT.;  T.  anihus,  Eich. ;  T.  caco/jraphus,  Lee;  Crypiuryiis  atoiniis,  Lee;  Dindrocloniis  terebrans,  Oliv. ; 
D.froiilalia,  Zira.;  Hijlastes  porcnlus,  Er. ;  H.  esilin,  Chap. 

Tho  few  species  entering  the  solid  wood  are  Platypus  quadrldentatus,  ()\i\-. ;  Gnathotrivhiis  materiariu«,  Fitch,  and 
XyloljoriiK piibescenn,  Zim.  Most  of  these  Scolytid.c.  are  extremely  numerous  in  specimens,  and  although  they  usually 
infest  injured  or  diseased  trees,  yet  in  cases  of  excessive  multiplication  or  for  want  of  proper  food  they  often  attack 
healthy  trees,  which  within  one  or  two  years  succumb  to  their  attacks. 
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NATURAL   REPRODUCTION. 

Certain  peculiarities  iiihereiit  to  this  species  form  a  series  of  obstacles  iu  the  way  of  its 
spoutaiieous  reproduction.  These  are,  tirst,  the  rare  occurrence  of  seasons  of  abundant  crops  of 
seed,  and,  second,  its  slow  growth  during  the  earliest  part  of  its  development,  rendering  the 
voung  otispring  of  this  pine  liable  to  be  suppressed  by  (competing  species  of  quicker  growth.  To 
these  causes  is  to  be  further  added  its  dependence  upon  the  intluence  of  direct  sunlight,  which  is 
required  for  its  germination  as  well  as  during  the  subsequent  stages  of  its  growth  to  maturity, 
and  the  sensitiveness  of  the  seeds  and  seedlings  to  moisture;  placed  in  a  wet,  undrained  soil,  the 
germinating  power  of  the  first  is  destroyed  and  the  latter  will  perish  on  exposure  to  the  same 
conditions.  A  study  of  the  young  giowth  of  the  Longleaf  Tine  over  the  dift'erent  regions  of  its 
habitat  leads  unavoidably  to  the  conclusion  that  the  chances  for  the  reproduction  of  its  forests, 
left  to  the  ordinary  course  of  nature,  are  quite  limited,  even  if  the  adverse  conditions  arising 
from  human  ageuc-ies  are  left  out  of  consideration.  On  the  lowlands  of  the  Atlantic  Coast  toward 
its  northiirn  limit  this  pine  is  almost  invariably  replaced  by  the  Loblolly  I'ine,  while  farther  south 
and  in  the  coastal  plain  of  the  Gulf  States  east  of  the  Mississippi  River,  after  its  removal,  it  is 
replaced  partly  by  the  I^ohlolly  Pine  and  largely  by  the  Cuban  Pine.  On  the  wide  expanse  of 
uplands  rising  above  the  coastal  plain  with  their  broad  ridges  of  a  soil  of  sandy  loam,  the  young 
trees  of  the  Longleaf  Pine  are  met  with  in  every  stage  of  growth.  Attaining,  however,  during  the 
first  five  (tr  six  years  scarcely  a  greater  height  than  the  surrounding  herbage,  the  seedlings  are 
irredeemably  ruined  by  the  various  destructive  agencies  to  which  they  are  exposed.  On  land  liable 
to  repeated  conflagrations,  a  scrubby  growth,  chiefly  of  barren  oak  and  other  upland  oaks  already 
mentioned,  takes  possession  and  excludes  by  its  shade  the  pine.  If  upon  the  rolling  pine  lands  or 
drv  pine  barrens  the  removal  of  most  of  the  original  tree  covering  is  followed  by  a  succession  of 
barren  years,  the  ground  will  surely  be  invaded  by  the  hard  wood  trees  mentioned,  wliich  will  letaiu 
possession.  Under  the  shadeof  these  trees  the  Longleaf  Pine  can  neveragaiu  find  ahome.  In  the 
stronger  soil  of  the  upper  division  of  the  maritime  pine  belt,  the  region  of  mixed  growth,  where  the 
seedlings  of  the  Longleaf  Pine  spring  up  siniidtaneonsly  with  thehaid  wood  trees  and  the  seedlings 
of  the  Shortleaf  Pine,  these  latter  will  eventually  gain  tlie  supremacy  and  sujjpress  those  of  the 
Longleaf  Pine;  consequently  the  latter  is  seldom  observed  in  mixed  forests  of  second  growth,  in 
the  Hat  woods,  i)articularly  in  the  i)ine  fiats  of  southwestern  Louisiana  and  Texas,  with  a  soil 
water-soaked  during  the  winter  and  spring,  the  offspring  of  the  Longleaf  Pine  is  stiil  more  rarely 
met  with  for  the  reasons  stated.  From  tiiese  facts  it  is  evident  that,  owing  to  natural  causes, 
combined  with  the  unrestricted  sway  of  tlie  intluences  leading  to  its  destruction  by  human  agency, 
theofl'si)ring  of  the  Longleaf  Pine  is  rarely  seen  to  occupy  the  place  of  the  parent  tree,  even  in  the 
region  most  favorable  to  its  natural  renewal,  and  that  final  extinction  ol'  the  Ibiests  of  the  Longleaf 
Pine  is  inevitable  unless  proper  forest  management  is  applied. 

FOREST   MANAGEMENT. 

The  time  for  the  acquisition  of  timber  lands  or  of  tiie  right  of  working  them  for  their  products 
at  prices  far  below  what  could  be  considered  as  an  adequate  return  f(n'  their  instrinsic  value  has 
well-nigh  passed  away.  The  opportunities  wliicli  existed  during  the  last  twenty-five  years  for 
acquiring  Longleaf  Pine  lands,  which  were  open  to  purchase  by  the  hundreds  of  thousands  of  acres 
have  now  in  a  great  measure  ceased  to  exist.  The  greater  iiart  of  this  kiiul  of  i)riq)erty  has  passed 
into  the  possession  of  capitalists,  and  the  rest  will  soon  be  similarly  controlled.  Under  this  new 
order  of  things  the  price  of  these  timber  lands  is  gradually  approaching  figures  more  in  proi)()rtion 
to  their  true  value.  The  depredations  committed  unbbishingly  on  the  public  lands,  and  on  the 
lands  of  railroad  corporations  and  i)rivate  owners,  are  rendered  less  ea.sy  every  year  under  a  mutual 
protection  of  interest.  Reckless  waste  and  devasfation,  heedless  of  the  interests  in  the  future, 
are  giving  way  to  a  more  economical  managenu-nt  of  the  timber  resources  in  the  logging  camp  and 
in  the  mill.  No  measures  have  been  attempted  to  maintain  these  resources  by  sparing  the  younger 
timber  in  its  best  stage  of  growth  from  the  ax.  or  to  provide  in  any  other  way  for  the  iirofection 
and  preservation  of  the  younger  growth. 
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What  has  been  said  of  the  geographical  distribution  of  this  tree  and  its  demands  upon  climate, 
soil,  aud  exiwjsiire,  demonstrates  that  east  of  the  Mississippi  River  it  can  be  successfully  urowii  all 
over  the  maritime  plain  of  the  Southern  States  (Austroriparian  zone)  and  in  the  interior  of  Ala- 
bama, through  a  large  region  of  the  Carolinian  aud  the  extreme  southern  extension  of  the  Appa- 
lachian zone  to  an  elevation  above  the  sea  falling  little  short  of  1,0()(»  feet.  And  the  sandy  soils 
of  this  region,  largely  too  poor  for  agricultural  use,  are  par  excellence  Longleaf  pinelands.  In  the 
renewal  of  the  forests  of  Longleaf  Pine,  ui)on  areas  denuded,  the  fact  must  be  borne  in  mind  that 
to  produce  timber  which  is  under  present  conditions  considered  of  fiiir  merchantable  quality  a 
period  of  not  less  than  one  hundred  and  fifty  years  is  required,  and  that  to  produce  timber  of  the 
strength,  clearness,  and  durability  for  which  it  is  held  in  such  high  esteem  the  slow  growth  under 
the  severe  aud  hardening  conditions  involved  in  the  struggle  for  light  in  the  crowded  forests  is 
necessary.  Hence,  economic  reasous  would  point  to  the  maintenance  and  conservative  manage- 
ment of  the  existing  forests  of  Longleaf  Pine  and  their  renewal  by  natural  reproduction,  and 
perhaps  best  the  method  of  selection  which  under  the  present  conditions  appears  the  most  practi- 
cable, involving  chiefly  methods  of  protection. 

By  this  method  all  or  most  of  the  mature  trees,  corresponding  in  their  proportions  to  the  most 
desirable  quality  of  timber,  are  cut  and  the  rest  left  to  grow  till  they  reach  similar  dimensions,  to 
be  in  their  turn  replaced  by  the  second  growth,  which  in  the  openings  from  time  to  time  springs 
up.  In  fact,  this  method  was  followed  in  the  earlier  days  of  the  timber  industry  in  the  several 
regions  of  the  Longleaf  Pine,  where  the  forests  were  being  culled  for  the  best  sizes  at  intervals 
of  from  fifteen  to  thirty  years.  But  owing  to  the  exhaustion  of  the  mature  pine  from  forests 
within  distance  of  railroad  lines  and  water  courses,  which  necessitates  great  outlays  of  capital 
for  constructing  tramroads  or  waterways,  the  original  practice  of  selection  has  been  abandoned, 
no  tree  being  spared  at  present  that  will  make  a  stick  of  timber,  however  small,  as  long  as 
it  finds  a  sale  in  the  market.  Care  should  of  course  be  taken  to  leave  always  enough  seed 
trees  evenly  distributed,  and  the  chief  care  is  to  be  directed  to  the  protection  of  the  seedlings 
aud  other  young  growth  from  the  destructive  agencies  mentioned— fire,  cattle,  and  the  encroach- 
ment  of  invading  species.  A  forest  under  such  management  would  necessarily  present  a  great 
diversity  in  the  growth  of  the  trees,  aud  the  length  of  time  between  one  cutting  and  the  next 
would  be  equally  variable.  It  must  be  remarked  that  the  demand  of  this  species  for  the  unhin- 
dered  access  of  direct  suuliglit  during  the  time  of  germination  and  successive  stages  of  growth 
might  prove  a  serious  obstacle  to  the  continued  success  of  this  method  of  selection ;  and  the  "group 
method,"  as  described  in  the  report  of  the  chief  of  the  Division  of  Forestry  for  1894,  might  be  sub- 
stituted with  advantage.  Where  it  is  desired  to  reestablish  the  growth  of  Longleaf  Pine  upon 
denuded  areas,  the  ground  must  be  cleared  of  every  obstacle  in  the  way  of  free  access  of  the  rays 
of  the  sun  before  the  sowing.  Owing  to  the  ease  with  which  the  seeds  germinate  and  the  seed- 
lings take  root  in  the  ground,  but  slight  prei)aration  of  the  same  would  be  required,  and  there 
would  be  no  difQculty  in  procuring  a  good  stand.  If  transplanting  is  to  be  resorted  to,  the  seed- 
lings should  be  taken  up  during  the  fall  or  winter  succeeding  the  first  season  of  their  growth, 
before  the  further  development  of  the  rapidly  growing  taproot,  the  precaution  always  being  taken 
to  prevent  any  injury  to  the  rootlets  and  their  drying  out  before  their  transfer  to  the  ground. 
Since  the  trees  clear  themselves  easily  of  branches,  the  stand  in  the  plantation  in  the  earlier 
stages  does  not  need  to  be  as  dense  as  with  other  species.  In  order  to  secure  improvement  and 
permanency  of  favorable  soil  conditions,  the  litter  from  the  shedding  of  the  leaves  aud  gradual 
decay  of  herbage  should  be  left  uu disturbed  on  the  ground. 

There  can  be  hardly  auy  doubt  that  the  introduction  of  other  shady  species  would  greatly 
assist  in  improving  soil  conditions  and  producing  more  rapid  development  of  the  pine.  Care 
would  have  to  be  taken  to  bring  in  these  species  later,  say  between  fifteen  and  twenty  years,  when 
the  pine  has  begun  to  make  its  rapid  height  growth  and  can  escape  the  shade  of  its  neighbors. 

For  the  present,  however,  the  economic  conditions  are  hardly  yet  ripe  for  any  artificial 
reforestation,  but  the  great  importance  of  this  valuable  forest  resource  to  the  industrial  and 
commercial  development  and  prosiierity  of  the  people  living  within  its  limits  should  be  apparent 
enough  to  keei>  them  at  least  from  preventing  its  natural  reproduction.  The  growth  of  the  young 
timber  after  the  first  few  years  is  rapid  enough,  as  may  be  seen  from  the  table  on  page  57,  aud 
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after  fifteen  or  twenty  years,  when  the  trees  luive  reached  a  diameter  of  lH  inches,  they  can  be 
tapped  for  resin  and  will  give  a  coutiuuons  revenue.  Under  careful  management,  and  by  tapping 
only  the  treses  which  should  be  removed  in  thinnings  to  make  light  for  tlie  rest,  this  revenue  can 
be  obtained  without  in  any  way  impairing  the  final  harvest  value. 

rONCLVSION. 

From  the  southern  frontier  of  \'irginia,  throughout  the  lower  part  of  the  Southi^ru  kStates,  to 
the  limits  of  high  and  compact  forest  growth  west  of  the  Mississippi  Kiver,  spread  over  an  area  of 
from  !tO,()0(»  to  10(),()()()  square;  iiiih's,  tlie  forests  of  the  Longleaf  Pine  present  yet  a  stupendous  tim- 
ber wealth.  Yet,  if  we  deduct  the  farm  lands,  and  consider  that  large  areas  have  been  culled  or 
entirely  denuded  of  the  original  growth,  we  may  estimate  that  the  amount  of  timber  standing  can 
at  best  not  exceed  1(10, 000, 000, 000  feet,  and  is  probably  much  less,  while  the  cut,  which  at  present 
does  not  fall  short  of  3,700,000,000  feet,  board  measure,  is  bound,  as  the  Northern  i)ine  is  giving 
out,  to  increase  at  even  greater  rate  than  in  the  past.  Under  such  a  strain,  outstripping  by  far 
the  possibilities  of  their  I'eproduction,  the  exhaustion  of  the  resources  of  these  forests  within  the 
ueai'  future  is  inevitable,  and  if  the  devastation  under  present  managenuMit  by  the  luival  store 
industry  and  the  destruction  caused  by  fire  and  domestic  animals  is  continued  their  extermi- 
nation as  far  as  practical  purposes  are  concerned  must  be  regarded  as  equally  certain. 


APPENDIX. 


THE  NAVAL  STORE  INDUSTRY. 

The  resiuous  product  of  the  Loiigleaf  Kiue  furnishes  tlie  raw  material  for  the  production  of 
naval  stores,  one  of  the  most  important  industries  in  connection  with  the  resources  of  the 
American  forests.  At  present  the  bulli  of  tliese  stores  used  in  the  world  is  derived  from  the 
forests  of  Longieaf  Pine,  and  hence  this  industry  is  almost  entirely  confined  to  the  coast  pine  belt 
of  the  Southern  States,  the  proportion  contributed  by  France,  Austria,  and  other  countries  being 
insignificant. 

For  the  year  1S92  the  foreign  export  of  spirits  of  turpentine  alone  amounted  to  over  200,000 
casks  and  the  total  production  exceeded  350,000  casks.  To  produce  this  amount  of  spirits  at  least 
2,500,000  acres  must  have  been  in  orchard,  and  since  over  one-third  of  the  total  production  is 
furnisiied  by  orchards  being  worked  for  the  first  year,  over  800,000  aci'es  of  virgin  forest  must  be 
attacked  annually  to  supply  present  demands. 

Under  the  name  of  naval  stores  are  comprised  the  products  derived  directly  or  indirectly  from 
the  resinous  exudation  of  cone-bearing  trees,  mostly  pines,  including  tar,  the  product  of  the 
destructive  distillation  of  the  wood  of  pines  highly  charged  with  resinous  matter.  The  name  is 
undoubtedly  derived  from  tlieir  extensive  consumption  in  the  shii)yards  and  on  board  of  vessels. 
These  jiroducts  are: 

KESIN,  OK    CRUDE    TUUPENTINK. 

The  resin  of  the  Longieaf  Pino  recently  exuded  is  almost  colorless,  or  of  a  pale  straw  color,  of 
the  consistency  of  honey,  having  a  terebinthinous  odor  and  taste,  and  like  all  substances  of  the 
same  class  is  insoluble  in  water,  but  soluble  in  alcohol,  ether,  and  spirits  of  turpentine.  It  con- 
sists of  a  volatile  oil  and  a  solid  resin  held  in  solution  partially  suspended  in  the  former.  The  best 
quality  is  obtained  during  the  first  year  the  tree  is  worked,  known  as  "virgin  dip"  or  "soft  white 
gum,"  which  is  almost  colorless  and  contains  the  largest  (quantity  of  volatile  oil.  In  the  following 
year  it  is  of  a  deeper  yellowish  color,  the  "yellow  dij),"  which  with  each  succeeding  year  becomes 
darker  in  color,  more  viscid,  and  poorer  in  volatile  oil.' 

The  resin  toward  the  close  of  the  season  produced  on  the  tree  under  the  influence  of  a  cooler 
temperature  is  called  hard  gum,  or  scrape.  This  solidified  resin  of  whitish  to  yellowish  color 
contains  only  half  of  the  quantity  of  the  spirits  of  turpentine  obtained  from  the  diji  or  soft  gum. 
By  the  distillation  of  the  crude  turpentine  the  naval  stores  of  most  importance  to  trade  are 
obtained. 

SPIRITS    (IF   TURPENTINE,  OR   OIL   OF   TURPENTINE. 

Si)irits  of  turpentine,  or  oil  of  turpentine,  is  the  volatile  constituent  of  the  resin.  This  liquid 
when  freshly  prepared  is  colorless,  of  a  peculiar  odor  and  taste,  of  a  density  varying  between 
0.85  and  0.87,  volatile  at  ordinary  temperatures,  boiling  between  .'5040  and  320°  F.  It  turns  polar- 
ized light  to  the  riglit,  a  characteristic  feature  of  the  American  spirits  of  turpentine,  most  of  the 
spirits  from  other  sources  polarizing  the  light  to  the  left.  In  its  pure  state  this  volatile  oil  is  free 
from  oxygen,  being  a  hydrocarbon  of  the  composition  of  CjoHie.    It  is  highly  inflammable  and 


'  It  is  still  an  open  question  wliether  this  deterioration  is   necessary  or  only  owing  to  fanlty  manipulation. 
Experiments  to  settle  this  (luestiou  are  now  in  progress  in  the  Forestry  Division. 
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burns  with  a  sooty  flame.  It  is  a  good  solvent  for  many  resins,  wax,  fats,  caoutchouc,  sulphur, 
and  phosphorus,  and  is  used  in  the  arts  and  industries  for  the  jjreparation  of  varnishes,  in  paints, 
the  rubber  industry,  etc.  Hefore  the  introduction  of  kerosene  oil  it  was  used  extensively  for  an 
iliuniinator;  it  is  also  used  in  medicine  internally  and  externally  and  often  as  an  adulterant  of 
various  essential  oils. 

ItOSlN,  OR   COLOI'IIOXV. 

The  solid  constituent  of  the  crude  turpentine  which  forms  the  residue  remaining  after  its  dis- 
tillation. It  is  of  different  degrees  of  heaviness,  according  to  the  quantities  of  volatile  oil  retained 
after  distillation,  is  brittle,  easily  jiowdered,  of  a  glassy  luster,  and  of  the  specific  gravity  of  1.07, 
almost  without  taste,  of  a  faint  terebiuthinous  odor.  It  becomes  soft  at  about  17(5-  F.,  melts 
between  194°  and  212^  F.,  and  is  soluble  in  the  same  solvents  as  crude  resin.  According  to  the 
nature  of  the  crude  turpentine,  depending  upon  the  number  of  seasons  the  trees  have  been  worked, 
it  shows  ditferent  properties  in  regard  to  the  transmission  of  light,  and  in  tolor.  It  is  either 
perfectly  transparent,  translucent,  or  almost  opaque  and  almost  colorless,  or  a  pale  straw  color  to 
golden  yellow,  reddish  yellow,  through  all  shades  to  dark  brown  and  almost  black.  The  market 
value  of  this  article  is  entirely  regulated  by  these  properties.  In  the  American  market  the  follow- 
ing grades  are  distinguished:  WW  (Water  ^Yhite'l  and  WG  (Window  Glass),  the  lightest  and 
highest-priced  grades,  obtained  from  the  -'virgin  dip;''  N  (Extra  Pale).  M  (Pale),  K  (Low  Pale), 
I  (Good  No.  1),  H  (No.  1),  F  (Good  No.  2),  E  (No.  2),  1)  (Good  Strain),  C  (Strain),  B  (Common 
Strain),  and  A  (Black). 

PINE   TAR. 

This  is  not  exactly  a  by-product  of  the  turpentine  orchard,  but  is  produced  by  the  destructive 
distillation  of  the  wood  itself.  It  is  chiefly  produced  in  North  Carolina,  where  this  industry  has 
been  carried  on  since  the  earliest  colonial  times.  Small  quantities  are  produced  in  other  sections 
of  the  Southern  pine  belt,  mostly  lor  home  consumption.  Perfectly  dry  wood  of  the  Longleaf  Tine, 
dead  limbs  and  trunks  seasoned  on  the  stump,  from  which  the  sapwood  has  rotted,  are  cut  in 
suitable  billets,  piled  into  a  conical  stack,  in  a  circular  i)it,  lined  with  clay,  the  center  communi- 
cating by  a  depressed  channel  with  a  receptacle — a  hole  in  the  ground — at  a  distance  of  ;>  to  4 
feet  from  the  pile.  The  pile  is  covered  with  sod  and  earth,  and  otherwise  treated  and  managed 
like  a  charcoal  pit,  being  fired  from  apertures  at  the  base,  giving  only  enough  draft  to  nuiintain 
slow  smoldering  combustion.  After  the  ninth  day  the  tar  begins  to  flow  and  continues  for  several 
weeks.  It  is  dipped  from  the  i)it  into  barrels  of  3l'ii  jiounds,  the  standard  weight.  One  cord  of 
dry  '■  fat"  or  "  lightwood  "  furnishes  from  40  to  oO  gallons  of  tar.  The  price  of  pine  tar  is  quoted 
as  low  as  -81.05  a  barrel.  Since  considerable  quantities  of  tar  are  produced  incidentally  in  the 
destructive  distillation  of  wood  in  iron  retorts  for  charcoal  and  other  products,  the  price  has 
been  greatly  depressed. 

COMMON-   PITCH. 

riic  best  quality  is  obtained  by  boiling  down  tar  until  it  has  lost  about  one-third  or  more  of 
its  weight.  The  naval  i)itch  of  commerce  has  more  or  less  rosin  of  the  lowest  grade  aidded  to  it. 
Pitch  is  also  obtained  as  the  residue  remaining  from  the  dry  distillation  of  rosin  for  rosin  oil. 

UISTORICAI,   REMARKS. 

The  tapping  of  the  trees  for  the  crude  turpentine  and  the  manufacture  of  tar  and  pitch  was 
first  resorted  to  by  the  earliest  settlers  of  North  Carolina,  and  in  later  colonial  times  these  products 
furnished  the  largest  part  of  the  exports  of  the  colony.  In  the  three  years  from  17(;8  to  1770 
the  exports  of  crude  turpentine,  tar,  and  pitch  represented  on  the  average  for  each  year  a  value  of 
•8215,000  of  our  present  currency.  IMost  of  the  crude  turpentine  was  shipped  to  England.  Later 
the  distillation  of  spirits  of  turpentine  was  carried  on  in  clumsy  iron  retorts  in  North  Carolina 
and  in  Xorthern  cities.  Tlie  introduction  of  the  copper  still  in  1S34  resulted  in  a  largely 
increased  yield  of  spirits  of  turpentine,  and  the  industry  received  a  great  impetus.  With  the  new 
demand  for  spirits  of  turpentine  in  the  manufacture  of  rubber  goods,  and  its  increased  use  as  an 
illuminator,  the  number  of  stills  increased  greatly,  aiul  turpentine  orcharding  was  rapidly 
eitended  south  and  west  beyond  its  original  limit.    The  large  consumption  of  spirits  of  turi  cutine 
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caused  sucli  an  increase  in  its  production  tliat  the  residuary  product,  rosin,  became  largely  in 
excess  of  the  demand,  and,  in  conseriuence,  much  depreciated.  This  reduction  of  profits  in  the 
business  caused  the  transfer  of  the  stills  from  the  leading-  markets  to  the  source  of  the  raw 
material,  the  forest.  Fiom  that  time,  1844,  dates  the  great  progress  made  in  the  extension  of  this 
industry.  ITp  to  that  time  more  than  half  of  the  crude  turx)entine  was  distilled  in  North  Carolina, 
but  thenceforth  the  industry  spread  into  the  States  of  South  Carolina,  (ieorgia,  Florida,  and  the 
Gulf  States  to  the  Mississippi  River. 

At  the  close  of  the  war  the  demand  for  spirits  of  turpentine  was  not  so  great  as  before, 
petroleum  products  of  several  kinds  having  Ijeen  found  to  take  its  place  not  only  for  illuminating, 
but  also  for  other  purposes.  With  the  general  extension  of  arts  and  manufactures  all  over  the 
world,  there  has  since  been  an  increasing  demand  for  si)irits  of  turpentine  and  rosin.  The  exports 
of  these  articles  in  the  year  1S90  amounted  to  $8,135,339  in  value. 

TCKPENTINE   ORCHARIIING   IX   THE    I'OUESTS   OF    LONGLEAF    PINE. 

In  the  establishment  of  a  turpentine  orchard  and  a  still,  two  points  must  be  considered, 
namely,  proper  facilities  of  transportation  to  shipping  points  and  a  suflicient  supply  of  water  for 
the  condenser  connected  witli  the  still.  The  copper  stills  generally  in  use  have  a  capacity  of  about 
800  gallons,  or  a  charge  of  20  to  25  barrels  of  crude  turpentine.  For  such  a  still  to  be  charged 
twice  in  twenty-four  hours  during  the  working  season,  4,000  acres  of  pine  land  of  a  good  average 
stand  of  timber  are  required.  This  a)ea  is  divided  into  twenty  parcels  each  of  10,000  boxes,  as  the 
receptacles  are  called,  which  are  cut  into  the  tree  to  receive  the  exuding  resin.  Such  a  parcel  is 
termed  a  crop,  constituting  the  allotment  to  one  laborer  for  the  task  of  chipping.  The  work  in  a 
turpentine  orchard  is  started  in  the  earlier  part  of  the  wiiitei-  with  the  cutting  of  the  boxes.  Until 
some  years  past  no  trees  were  boxed  of  a  diameter  less  than  14  inches;  of  late,  however,  saplings 
under  10  inches  in  diameter  are  boxed.  Trees  of  full  growth,  according  to  their  circumference, 
receive  from  two  to  four  boxes,  so  that  the  10,000  boxes  are  distributed  among  4,000  to  5,000  trees 
on  an  area  of  200  acres. 

The  boxes  are  cut  (see  PI.  VIII)  from  8  to  12  inches  above  the  base  of  the  tree,  7  inches  deep 
and  slanting  from  the  outside  to  the  interior,  with  an  angle  of  about  35^.  In  the  adult  trees  they 
are  14  inches  in  greatest  diameter  and  4  inches  iu  greatest  width,  of  a  capacity  of  about  3  pints. 
The  cut  above  this  reservoir  forms  a  gash  of  the  same  depth  and  about  7  inches  of  greatest  height. 
In  the  meantime  the  ground  is  laid  bare  around  the  tree  for  a  distance  of  2.}  to  3  feet,  and  all  com 
bustil)le  material  loose  on  the  ground  is  raked  in  heaps  to  be  burned,  in  order  to  protect  the  trees 
against  danger  of  catching  fire  during  the  conflagrations  which  are  ft-equently  started  iu  the  pine 
forests  by  design  or  carelessness.  The  employment  of  lire  for  the  protection  of  the  turpentine 
orchard  against  the  same  destructive  agency  necessarily  involves  the  total  destruction  of  the 
smaller  tree  growth,  and  if  left  to  spread  without  control  beyond  the  proper  limit,  often  carries 
ruin  to  the  adjoining  forests. 

During  the  first  days  of  spring  the  turpentine  begins  to  flow  and  chipping  is  begun,  as  the 
work  of  scariticatiou  is  termed,  by  which  the  surface  of  tiie  tree  above  the  box  is  laid  bare  beyond 
the  youngest  layers  of  the  wood  to  a  depth  of  about  an  inch  from  the  outside  of  the  bark.  The 
removal  of  the  bark  and  of  the  outermost  layers  of  the  wood — the  "chipping"  or  "hacking" — is 
done  with  a  peculiar  tool,  the  "hacker"  (lig.  9,  e,  /'),  a  strong  knife  with  a  curved  edge,  fastened 
to  the  end  of  a  handle  bearing  on  its  lower  end  an  iron  ball  about  4  i)ouiids  in  weight,  to  give 
increased  force  to  the  stroke  inflicted  on  the  tree,  and  thus  to  lighten  the  labor  of  chipping.  As 
soon  as  the  scarified  surface  ceases  to  discharge  turpentine  freely,  fresh  incisions  are  made  with 
the  hacker.  The  chipping  is  repeated  every  week  from  aiarch  to  October  or  November,  extending 
generally  over  thirty-two  weeks,  and  the  height  of  the  chip  is  increased  about  1.^  to  2  inclies  every 
montli.  Tlie  resin  accumulated  in  the  boxes  is  dipped  into  a  pail  by  a  flat  trowel-shaped  dipper 
(tig.  9,«)  and  then  transferred  to  a  barrel  for  transportation  to  tlie  still.  In  the  first  sisason  from 
six  to  eight  dippings  are  made.  The  10,000  boxes  yield  at  each  dip  40  barrels  of  "dip"  or  "  soft 
gum,"  as  it  is  reckoned  in  Alabama,  to  be  of  240  pounds  net  weight.  The  flow  is  most  copious 
during  the  height  of  the  summer  (July  and  August),  diminishes  with  the  advent  of  the  cooler 
season,  and  ceases  in  October  or  November.     As  soon  as  the  exudation  of  the  resin  is  arrested  and 
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the  resiii  begins  to  harden  under  the  influence  of  a  lower  temperature  it  is  carefully  scraped  from 
the  scarified  surface  and  the  boxes  with  a  narrow,  keen-edged  knife  attached  to  a  long  wooden 
handle  (fig.  9,  h,  c).  In  the  first  season  the  average  yield  of  dip  amounts  to  280  barrels  and 
of  the  liard  gum  or  scrape  to  70  barrels.  The  first  yields  G.^  gallons  sj)irits  of  turpentine  to  the 
barrel  of  240  pounds  net,  and  the  latter  31  pounds  to  the  barrel,  resulting  iu  the  production  of 
2,100  gallons  spirits  of  turpentine  and  200  pounds  of  rosin  of  higher  and  highest  grades.  The 
dil)pings  of  the  first  season  are  called  "  virgin  dip,"  from  which  the  finest  quality  of  rosin  is  obtained, 
graded  in  tiie  market  as  Water  White  (WW)  and  Window  Glass  (WG).  In  the  second  year  from 
five  to  six  dippings  are  made,  the  crop  averaging  225  barrels  of  soft  tiu'pentine  and  120  barrels  of 
scrai)e,  making  altogether  about  1.000  gallons  si>irits  of  turpentine. 

The  rosin,  of  which  about  200  barrels  are  produced,  is  of  a  lighter  or  deeper  amber  color,  and 
jjerfectly  transparent,  of  medium  quality  graded  as  I,  H,  and  (!.  In  the  third  and  fourth  years 
the  number  of  dippings  is  reduced  to  three.  With  the  flow  over  a  more  extended  surface,  the 
turpentine  thickens  under  prolonged  exposure  to  the  air  and  loses  some  of  its  volatile  oil,  jjartly 
by  evaporation  and  partly  by  oxidation.     In  the  third  season  the  d\\)  amounts  to  about  120 
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Fin.  9.— 'I'oiils  usfii  in  Inriiciitiiif*  nrcli.-irdiii;: :  n,  (iiiijicr;  h,  jnisluT;  e.  (t]irii  j>nUer:  (/,  rlnned  imllor :  e,f.  h.iokpr  (front  .iiul  roar  view). 

barrels  and  the  8(;ia])e  to  about  10(1  banels,  yielding  about  1,100  gallons  spirils  of  turpentine  and 
100  barrels  of  rosin  of  a  more  or  less  daik  ciolor,  less  trans])arent,  and  graded  as  1"',  10,  and  D. 
In  the  fourth  and  last  year  three  dii)piiigs  of  a  somewhat  smaller  (juantity  of  soft  turpentine 
than  that  obtained  the  season  before  and  100  barrels  of  scrape  are  obtained,  with  a  yield  scarcely 
realizing  ;'>00  gallons  of  s|)irits  of  turpentine  and  100  barrels  of  rosin  of  lowest  finality,  classed  as 
C,  B,  and  A.  iVfter  the  fourlli  year  the  turi)entine  orchard  is  generally  abandone<i.  Owing  to  the 
reduction  in  (|uantity  and  (luality  of  the  raw  product,  it  is  not  considered  profitable  by  the  larger 
o])erators  to  work  the  trees  for  a  longer  time.  It  is  only  in  North  Carolina  that  the  smaller 
landowners  work  their  trees  for  ten  or  more  successive  seasons,  protect  the  trees  against  lire,  and 
after  giving  them  rest  for  a  series  of  years,  apply  new  box<'s  on  spaces  left  between  the  old  chips — 
"rel)oxing." 

IiISril.LATION. 

The  process  of  distillation  is  carried  on  in  the  ordinary  way,  and  requires  care  and  experience 
to  obtain  laigest  (|Uantities  of  rosin  of  highest  grade  and  to  guard  against  overiieatmg.  .\fler 
heating  the  still,  soinewliat  above  the  melting  of  the  crude  t  uriientine.  a  small  stream  of  tei)id 
water  from  the  t(i]i  (if  the  condenser  is  conducted  into  the  still  and  allowed  to  run  until  the  end 
of  the  process,     A  large  quantity  of  water  runs  over  with  the  spirits  of  turi)entine,  which  is 
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colleetpd  in  a  barrel,  -where  it  separates  from  the  water  and  is  then  immediately  transferred  into 
barrels.  After  the  oil  has  ceased  to  run  freely  the  heating  of  the  still  and  the  intlux  of  water  has 
to  be  carefully  regulated.  After  all  the  spirits  of  turpentine  has  been  distilled  over,  the  fire  is 
removed  and  the  contents  of  the  still  are  drawn  off  by  a  tap  connected  with  the  bottom.  This 
residuum,  molten  rosin,  is  at  first  allowed  to  run  through  a  wire  cloth  and  is  immediately  strained 
again  through  coarse  cotton  cloth  or  cotton  batting,  made  for  the  purpose,  into  a  large  trough, 
from  wliicli  it  is  ladled  into  barrels.  The  legal  standard  weight  of  the  commercial  package  is 
2S((  pounds  gross.  A  turpentine  distillery  on  the  basis  of  twenty  crops  jjroduces  on  the  average 
during  the  four  years  that  the  boxes  are  worked  2,400  casks  or  120,000  gallons  of  spirits  of 
turpentine  and  about  12,000  barrels  of  rosin  or  2,800,000  pcmnds,  the  lowest  grades.  B  and  A, 
excluded,  a  total  value  of  about  $00,000  at  average  prices.  The  jjrices  of  spirits  vary  at  present 
from  28  to  40  cents  a  gallon,  even  through  the  same  season,  according  to  supply  and  demand  in 
the  market.  The  average  quotations  on  December  30,  1892,  at  Wilmington  were  28  cents  for 
spirits  and  .'^1.91  for  a  barrel  of  rosin  down  to  grade  C. 


COST   OF   ESTABLISHING   A   PLANT   ANK   WORKING   THE   CROPS. 

Timber  lands  with  the  privilege  of  boxing  the  timber  for  a  term  of  four  years  are  rented  at  the 
rate  of  $50  per  crop  of  10,000  boxes,  or  200  acres.  The  establishment  of  a  plant  for  the  working  of 
twenty  crops,  or  4,000  acres  of  timber  land,  requires  an 
investment  of  about  $5,000,  including  the  buiklings,  stills, 
machinery  for  pumping  water,  tools,  and  teams.  Accord- 
ing to  the  statements  of  an  experienced  operator,  the  cost 
of  working  the  trees  of  one  crop  during  the  four  years, 
which  is  mostly  done  by  the  job — that  is,  the  making  and 
cornering  of  the  boxes,  inspecting  the  same,  raking 
around  the  trees,  chipping,  dipping,  scraping,  hauling  the 
crude  turpentine  to  the  still,  including  cost  of  barrels  for 
spirits  of  turpentine,  and  for  the  rosin  and  superintending 
the  crop — amounts  to  about  $2,300  per  crop,  or  $46,000  for 
the  twenty  crops.  If  to  this  amount  the  interest,  0  per 
cent  per  annum,  on  the  capital  invested  and  the  deprecia- 
tion in  the  value  of  the  plant  during  the  four  years  is 
added,  with  s  me  other  incidental  expenses  (taxes,  etc.), 
the  cost  of  the  production  of  the  120,000  gallohs  of  spirits 
of  turpentine  and  12,000  barrels  of  merchantable  rosin' 
foots  up  to  not  less  than  $50,000. 

A  method  of  improving  on  the  present  practice  by 
employing  an  earthen  jiot  instead  of  the  injurious  "box" 
has  been  ])atented  and  practically  introduced  by  J.  C. 
Schuler,  of  West  Lake,  La.  The  arrangement  is  repre- 
sented in  fig.  10,  its  main  feature  being  an  earthen  i)0t 
which  can  be  moved  as  the  scar  is  lengthened,  thus  reducing  the  distance  over  which  the  resin 
has  to  flow,  and  with  this  the  amount  of  volatilization  and  loss  of  spirits  of  turpentine.  The 
method  resembles  that  employed  in  Fiance  (see  Report  of  Chief  of  Forestry,  United  vStates 
Department  of  Agriculture,  18'.I2,  page  347),  and,  though  its  general  application  in  this  country  is 
not  yet  secured,  it  is  certainly  a  step  in  the  right  direction. 

Mr.  Schuler  admits  that  the  first  cost  for  providing  the  cups,  putting  them  up,  and  removing 
them  the  second  season  raises  the  exi)ense  of  working  a  crop  of  10,000  cups  for  two  sea.sons  to  $4()0, 
against  $19(»  for  cutting  10,000  boxes  expended  under  the  old  system  in  working  one  crop  for  two 
seasons,  all  other  expenses  connected  with  the  work  being  considered  e<|ual.  On  the  other  hand, 
Schuler  claims  that  the  difference  is  vastly  overbalanced  by  the  increased  yield  of  crude  turpentine 
obtained  by  his  cup  methods,  amounting  for  one  crop  worked  two  years  to  195  barrels,  at  $3.50  per 
barrel;  after  deducting  the  extra  expense  involved  by  his  method,  this  would  leave  a  net  balance 
of  $410  per  cro])  in  favor  of  the  cup  system.  He  also  claims  that  this  amount  is  still  further 
augmented  if  the  larger  quantity  of  spirits  of  turpentine  and  the  higher  quality  of  resin  obtained 


Fio.  10. — Impruved  method  of  tui-peiitJUt  orchard iug. 
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from  the  dippings  under  his  system  are  taken  iuto  accouut.  On  the  first  point  he  says  that  fully 
oneeifjhth  of  the  crude  turpentine  brouglit  to  the  still  from  the  boxes  consists  of  chips,  sand,  and 
otlun-  foi('i};n  matter,  contaminations  fron)  which  the  product  of  the  cups  is  entirely  free.  On  the 
second  point  he  refers  to  the  high  grades  of  rosin  resulting  from  the  distillation  of  the  crude 
turpentine  from  tiio  cups,  which  almost  entirely  classes  with  the  highest  and  higher  grades. 

EKKECTS   OI-   THK    I'KODUfTION    Ol'   NAVAL   STORES   UPON   TUB  TIMBEK,    THE   LIFE   OF   THE   TREE,  ANI>   THE   CoNniTIONS 

OF   THE   FOREST. 

In  the  present  management  of  the  turpentine  orchards  in  the  Southern  pine  forests  a  great 
deal  of  crude  turpentine  is  wasted,  nnach  of  the  valuable  spirits  of  turpentine  is  lost  by  volatilization 
in  passing  over  the  long  chip  face  on  its  way  to  the  box,  and  much  of  the  resin  is  lowered  in  its 
grade  aiul  value  by  oxidation  consequent  to  exposure  and  by  admixture  of  foreign  substances — 
bark,  coal,  dust,  etc. 

Concerning  the  ellect  of  the  tapping  of  the  trees  upon  the  timber,  there  exists  no  reason  on 
physiological  or  anatomical  grounds  for  considering  it  injurious,  and  the  opinion  held  by  many, 
that  the  (jualities  of  timlx'r  are  impaired  by  bleeding,  finds  no  support  when  it  is  considered  that 
the  heartwood  remains  unattected.  The  resinous  contents  of  the  heartwood  being  solidified  and 
the  formation  of  the  resin  taking  place  only  in  the  newly  formed  wood,  the  heartwood  can  not 
l)articipate  in  the  flow  of  the  resin,  the  discharge  being  necessarily  confined  to  the  sapwood. 
This  fact  has  been  fully  substantiated  by  tlie  work  of  the  Division  of  Forestry,  by  which  it  has  not 
only  been  shown  tliat  the  strength  of  the  heartwood,  the  most  important  if  not  the  only  part  of  the 
tree  used  for  lumber,  has  in  no  wise  been  diminished,  but  also  that  the  durability  of  the  timber,  as 
far  as  it  depends  upon  its  resinous  contents,  can  not  be  imjiaired  by  bleeding.  It  is  only  in  that  part 
of  the  butt  log  aiDund  <tlie  chip  that  the  ([uality  of  the  timber  becomes  somewhat  impaired — the 
wood  becoming  highly  charged  with  resin  is  rendered  more  brittle  and  harder  to  work,  with  a  ten- 
dency to  gum  up  the  tools.  Indirectly,  however,  a  considerable  proportion  of  the  boxed  timber 
becomes  damaged  if  not  utilized  shortly  after  having  been  bled.  It  is  often  left  standing  for  a 
number  of  years,  exposed  to  various  destructive  agencies,  such  as  insects  and  tire,  followed  by 
parasitic  fungoid  growth.  Large  capricoru  beetles  bore  their  way  through  rhc  callus  surrounding 
the  chip  and  through  and  beyond  the  sapwood.  Through  the  innumerable  tissurcs  wliicli  are 
caused  by  fires,  air  and  water  charged  with  the  spores  of  para.sitic  fungi  lind  (  ntrance  to  the  body 
of  the  tree,  causing  disease  and  decay.  The  damage  from  these  causes  increases  every  year,  so  that 
from  them  alone  the  tinilx-r  from  a  turpentine  orchard  abandoned  for  a  dozen  years  was  found 
danuiged  to  the  extent  of  fully  !.'(»  per  cent.  Although  the  loss  of  its  resin  by  bleeding  residts 
])hysiologically  in  no  direct  injury  to  the  tree,  the  wound  inllicted  by  tap|)ing,  like  any  other  wound, 
interferes  with  its  healthy  growth  and,  particularly  in  the  case  of  trees  of  snuUler  size,  causes  their 
early  decay.  While  the  exuded  resin  (lovering  the  ex(;oriated  surface  of  the  tree  acts  as  an  efficient 
antiseptic,  atfording  a  firm  protection  against  the  access  of  the  spores  of  fungi,  it  endangers  the 
life  of  the  tiee,  if  exposed  to  fire,  by  its  greater  intlammability,  the  heat  produced  by  its  tlaine 
being  capable  of  killing  the  trees  outright.  I'lnler  the  crude  and  inconsiderate  manner  of  cutting 
the  boxes,  all  of  the  trees  of  smaller  size  and  many  of  the  larger  trees  are  blown  down,  and  a 
considerable  number  of  those  rennUTiing  with  theii'  excoriated  surfaces  out  of  ]uoportion  to  the 
recuperative  i)ower  of  the  trees  are  doomed  lo  ])erish  sooner  or  later  in  coiLseiinenee  of  such 
treatment. 

The.se  injuries  inflicted  upon  the  individual  trees,  in  connection  with  the  fires  started  with  the 
opening  of  the  season  one  year  after  another,  cause  such  danmge  to  the  forests  as  to  ettect  finally 
their  total  desliiu'tion.  I'^ire  being  allowed  to  sweep  ov(M'  large  areas,  its  force  increased  in  the 
turi)entine  orchards  by  the  exposed  resinous  surfaces  of  the  trees,  aiul  by  trees  blown  down  anil 
the  debris  covering  the  ground,  an  innnense  anu)unt  of  timber  is  destroyed.  Ti-ees  which  have  not 
been  killed  outright  by  the  tire,  or  have  altogether  escaped  the  danger,  are  doomed  to  speedy 
destruction  by  bark  beetles  and  piiu'  borei's,  which  find  a  breeding  ]>lace  in  the  living  trees 
prostratefl  by  the  winds  during  the  summer,  the  broods  of  which  rapidly  infest  the  standing  trees, 
which  invariably  succund)  to  the  pest  the  same  season.  In  con.sequence,  the  forests  invade<l  by 
turpentine  orcharding  iiresent,  in  live  or  six  years  after  they  have  been  abandoned,  a  i)icture  of 
ruin  ami  desolation  ))ainful  to  behold,  ami  in  view  of  the  destruction  of  the  seedlings  and  the 
younger  growth  all  hope  of  the  restoration  of  these  maginticeut  forests  is  excluded. 


^a^idz)E]itidtj:vi:. 
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Under  date  of  August  5, 1896,  Dr.  Mohr  sends  the  following  interesting  note  descriptive  of  a  tract  of  Long- 
leaf  Pine  grown  at  the  remarkable  altitude  of  2,000  feet: 

In  my  investigations  of  the  Hora  of  the  region  of  greatest  elevation  in  Alabama  1  was  surprised  to  find  the  Longleaf 
Pine,  which  forms  the  greater  part  of  the  tree  growth  on  the  flanks  of  the  mountains  in  the  region  of  the  State,  to  ascend 
to  a  height  of  1,600  to  l.'iOtI  feet  above  the  sea— (Chenawhaw  Mountain,  Clay  County.  2,400  feet).  According  to  the 
observation  taken  by  Pi-of.  E.  S.  Smith  and  Mr.  Brewer,  assistant  geologist,  at  points  of  the  same  mountain  range.  5  or  6 
miles  farther  to  the  south,  it  appears  that  the  Longleaf  Pine  is  found  at  an  elevation  little  short  of  3.000  feet,  whereas  I 
found  the  tree  to  disappear  at  an  elevation  of  about  l.oOO  feet  on  the  same  range  (Blue  Mountain  or  Talladega  Mountain 
Range)  about  Chandler's  Spring,  Talladega  County,  and  on  the  isolated  ridges  of  the  Alpine  Mountains  in  the  same  county 
(in  189:!).  Frotn  my  observations  in  former  years  I  was  convinced  that  the  pine  forests  of  the  metamorphic  regions  of 
Alabama  deserved  no  mention  among  the  timber  resources  of  the  State,  however  valuable  they  might  be  as  a  resource  for 
fuel  in  connection  with  the  mineral  resources  of  these  parts  of  the  State.  1  was  not  a  little  surprised  to  hear,  on  my  trip 
of  last  week,  of  a  sawmill  with  a  daily  output  of  from  6.5.000  to  70.000  feet  of  lumber  of  Longleaf  Pine,  situated  in  the 
lower  part  of  Clay  County  at  the  outskirts  of  the  geological  formation  mentioned.  I  visited,  yesterday  morning,  the  pine 
forests  from  which  the  supplies  of  this  large  and  well  conducted  establishment,  at  HoUins  on  the  Georgia  Pacific  Railroad, 
are  drawn.  There  I  foimd  the  foothills  and  harrow  valleys  between  them,  at  an  elevation  of  from  1,400  to  1,500  feet, 
covered  with  a  truly  magnificent  forest  of  Pi/i".s- /«i/(/.v/ris,  yielding  to  the  acre  as  much  merchantable  timber  as  the  best 
class  of  pinelands  in  the  coast  pine  belt  from  Alabama  to  Texas.  The  trees  are  tall;  some  of  them  measured  on  the  ground 
were  foimd  from  110  to  liy  feet  total  height,  with  the  crown  60  feet  above  the  ground,  and  the  shaft  clear  of  heart  and 
limb  for  almost  the  whole  of  that  length:  two  cuts  of  '20  feet  each  above  the  stump  are  generally  free  from  blemish.  The 
surface  soil  appeared  as  arid  and  poor  as  that  found  on  the  steep  declivities  of  the  main  ranges.  Its  pine  timber  growth 
was  to  me  indeed  an  enigma,  which,  however,  soon  foimd  its  solution  by  examining  in  a  deep  cut  the  subsoil  condition:  the 
decomposed  dioritic  schist,  forming  a  kind  of  soft  marl  for  a  great  depth,  ofl:'ered  no  obstacle  to  the  long  taproot  of  the 
pine.  These  hills  extend  for  a  length  of  about  6  miles  in  a  northeasterly  direction  by  a  width  scarcely  exceeding  3  miles. 
I  could  not  learn  that  any  other  locality  is  found  in  the  same  geological  formation  of  an  equal  extent  with  the  same  con- 
ditions of  the  timber  growth. 
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{l-iniis  lielei-ojjhijUa  (Kll.)  Snilw.) 

Svuonvms:  /'in»s/«'rf(ivar.  /ic(eTO/)/i.v"«  Klliott,  Sk.  ii,  t>3(>  (1824). 
•         •  /',■„„.  r.hen^lx  C.v\s.h:n-h  i„  Mem.  Am.  Acad.,  viii,  pt.  2,  530  (1863),  not  Ilort.  ex  (.or,l.  ( 1N>S). 

Pi,,„.,  r»f«-Hsi..<  var.  (»-//,™r«,-p«  Wright  in  Grisoliacb,  Cat.  PI.  Cul.eii.,  21,  (IHM. 
1'inu.s  elliottn  Enselmann  ex  Vassey,  Cat.  Forest  Ticoa,  30;  in  Rep.  Com.  Ag.  I8/o,  1 ,8  (18,6). 
;>in».s  elUoini  Kn.i;elmaiin  in  Tran.s.  St.  Lonis  Acad.,  i  v,  ISli,  t.  1,  2.  3  ( 1879). 
Pinmhetcroiihylla  (Ell.)  .Snihvorth  in  Bull.  Torr.  Bot.  CI.  XX,  45  (18U3). 

COMMON  OK  LOCAL  NAME.-^. 

Slash  Bine  (Ala..  Miss.,  Ca.,  Fla.).  ri'tT'^V' WCa  ^ 

Swan.p  Bine  (Fla..  Miss.,  Ala.),  in  part.  ^l'"  i;!*'=Vr     '    J F  ;  ^ 

Bastanl  Bine  (Ala.  lun>ber,nen,  Fla.).  •^'"'  "^"T..^'"';;     Ji^' 

Meadow  Biue  (Cal.,  Fla.,  E.  Miss.),  in  part.  »^Bn'<=«  !"'"«  f«»-  ^l*-)- 
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THE  CUBAN    PINE. 


By  Charles  Mohr.  I'U.  D. 


INTRODUCTORY. 

Conflned  within  narrow  limits  along  the  coast  of  the  extreme  Southern  States  east  of  the 
Mississippi  River,  little  known  and  mostly  confouuded  witli  its  allied  species,  the  value  of  the  Cuban 
Pine  has  been  scarcely  recognized.  A  closer  investigation  of  the  properties  of  its  wood,  of  its  life 
history,  and  of  the  part  it  plays  among  the  forest  growtli  soon  discloses  its  economic  importance. 
Convinced  that  to  meet  proper  appreciation  the  merits  jjossessed  by  this  pine  need  only  to  be 
made  more  generally  known,  their  consideration  in  this  place  among  the  biological  investigations 
of  the  more  important  timber  trees  of  the  coniferous  order  will  explain  Itself. 

This  tree  was  not  known  to  the  earlier  American  botanists.  Elliott  first'  took  notice  of  it  as 
a  distinct  form,  and  he  regarded  it  as  a  variety  of  the  Loblolly  I'iue.  It  remained  still  practically 
unknown  as  a  separate  species  for  another  half  century,  until  near  the  beginning  of  the  past 
decade,  when  it  was  again  brought  to  notice  of  botanists  by  Dr.  Millishani]),  of  liluffton,  S.  C; 
Dr.  Engelmanu  exhibited  clearly  its  specific  characters,  and  for  the  first  time  directed  attention 
to  the  economic  value  of  this  pine  by  discussing  the  development  of  the  tree  and  the  qualities  of 
its  timber.^  On  account  of  the  coarser  grain  of  its  wood  and  the  large  amount  of  sapwood,  this 
timber  was  held  to  be  of  little  value,  and  the  tree  received  little  or  no  attention  by  the  lumberman. 
It  is  only  very  lately,  especially  since  kiln-drying  has  become  more  general,  that  its  value  is  being 
recognized  and  appreciated,  and  under  the  name  of  "Slash  i'ine"  it  is  cut  and  sold  without 
discrimination  with  the  Longleaf  Pine,  with  which  it  is  usually  associated. 

GEOGRAPHICAL   DISTRIBUTION. 

The  Cuban  Pine  is  a  tree  of  the  coast  region  in  the  subtropical. region  of  North  America  east  of 
the  ^Mississippi  River,  and  also  of  the  neighboring  tropics,  being  found  in  Honduras  and  Cuba 
(see  PI.  III).  In  the  United  States  the  tree  is  conflned  to  the  eastern  belt  of  the  Anstroripariau 
or  Louisiauian  life  zone  of  American  biologists,  from  33°  north  latitude  in  South  Carolina  along 
the  coast  to  the  extremity  of  the  peninsula  of  Florida.  Toward  the  west  the  tree  extends 
along  the  coast  of  the  Cult  to  the  I'eaii  River  Valley.  It  is  principally  restricted  to  the  coast 
plain,  but  on  the  Gulf  Coast  and  along  the  water  courses  it  extends  inland  to  a  distance  of  fully 
CO  nules  from  the  sea.  On  the  Atlantic  Coast  it  penetrates  the  interior  nearly  to  the  limit  of  the 
coast  pine  belt,  as  has  been  observed  in  (ieorgia  in  the  valley  of  the  Ocmulgee  River,  over  100 
miles  distant  from  tide  water.  Groves  of  the  Cuban  pine  skirt  the  low  shores  of  the  numerous 
inlets  and  estuaries  of  these  coasts,  and  cover  the  outlying  islands.  More  or  less  associated  with 
the  Loblolly  and  the  Longleaf  Pine,  it  forms  a  part  of  the  timber  growth  of  the  open  pine  forests 
which  in  unbroken  monotony  cover  the  flats  for  long  distances.  It  is  only  in  the  lower  part  of 
Florida,  where  the  tree  extends  from  the  Atlantic  across  to  the  Gulf  of  Mexico,  south  of  Cape 
Canaveral  and  Biscayne  Bay,  that,  as  the  only  pine  there,  the  Cuban  pine  forms  forests  by  itself. 
Toward  the  interior  it  occurs  scattered  among  the  varied  growth  of  broad-leafed  evergreens  and 
cone-bearing  trees  which  cover  the  swamps  along  the  streams.     Since  it  is  invariably  cut  and  sold 

'  Elliott,  sketch  2,  page  263. 

=  EngelmaQii:  Revision  of  the  genus  Piniui  and  description  of  PiiiKs  elliallii.     Transactions  St.  Louis  Acad.   Sci., 
vol.  i,  1880. 
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without  distinction,  no  figures  can  be  given  of  its  annual  consumption,  nor  is  it  possible  to  form 
even  an  a])proximatc  (vstiniate  of  the  standing  supplies.  The  old  tinilicr  jiocs,  of  cmrse,  as  fast 
as  that  of  the  Longleaf  I'ine,  but  in  its  reproduction  it  outstrips  the  latter.  Wherever  in  the 
coast  plain  the  original  growth  of  the  Lougleaf  Pine  has  been  removed,  the  Cuban  Pine  takes,  in  a 
great  measure,  possession  of  the  ground,  in  some  localities  associated  with  the  Loblolly  Pine. 
Young  forests  in  every  stage  of  growth  are  seen  covering  tractts  of  greater  or  lesser  extent, 
promising  imiwrtant  supplies  of  resinous  products,  timber,  and  fuel. 

PKODUCTS. 

As  a  timber  tree  the  Ouban  Pine  is  little  inferior  to  the  Longleaf  Pine.  It  furnishes  sticks  of 
larg<'  dinu^nsions  free  from  blemish,  rivaling  in  that  respect  that  superior  variety  of  the  Loblolly 
Pine  called  Itosemary  Pine,  and  there  is  no  doubt  that  it  was  often  confounded  with  this  tree  in 
the  shipitients  of  masts  and  long  si)ars  made  in  former  years  from  the  southern  Atlantic  and  eastern 
(rulf  ports.  In  the  lumber  mills  on  the  Atlantic  Coast  the  timber  of  this  tree  is  indiscriminately 
sawn  and  shipped  with  that  of  the  Longleaf  Pine. 

It  remains  yet  to  be  proved  whether  the  coarser  structure  of  the  wood  of  the  Cuban  I'ine 
would  render  it  less  durable.  It  is  certain,  however,  that  this  very  cause,  which  might  interfere 
with  its  resistance  to  atmospheric  influences  or  to  contact  with  the  soil,  will  be  found  an  advantage 
if  the  preservation  of  the  timber  is  to  bo  secured  by  its  impregnation  with  antiseptic  solutions, 
more  open  structure  permitting  readier  infiltration. 

licsinous  ]n-()(lucts.^This  pine  iibounds  in  resinous  matter.  The  oleoresin,  resin,  or  crude 
turpentine,  when  freshly  exuded,  is  perfectly  limpid,  of  honey-yellow  color,  less  viscid  than  the 
resinous  [n-oduct  of  the  Longleaf  Pine,  and  to  all  appearances  richer  in  volatile  oil  or  spirits  of 
turpentine.  Judging  by  the  smaller  amountof  hard  gum  or  scrape  formed  on  the  tree.  A  sam])leof 
the  dip  of  the  first  year  from  South  Carolina  was  to  all  appearance  exposed  for  a  short  time  in  the 
box  to  atmosiiheric  influences.  Examined  by  Prof.  E.  Kremers,  University  of  AMsconsin,  the  resin 
showed  an  emulsion-like  appearau(;e  and  separated  upon  standing  into  heavier  grannies  aiul  into  a 
lighter,  transjjarent,  yellowish  liquid.  Its  specific  gravity  at  20°  C.  was  found  1.02.53.  D=32.42.3o 
(determined  in  1C.2G  p(^r  cent  alcoholic  solution).  Distilled  with  water,  the  sanijile  yielded  10  per 
cent  of  oil  of  the  specific  gravity  0.865  (20°  C).     I) =9.020. 

In  view  of  the  rapid  destruction  of  the  forests  of  Longleaf  I'ine,  the  princijjal  source  of  resin, 
the  future  importance  of  the  Cuban  Pine  in  the  production  of  naval  stores  becomes  at  once 
apparent,  esi)ecially  when  it  is  considered  that  it  reproduces  itself  so  much  more  readily.  Even 
now,  on  the  coast  of  South  (lai'olina  and  (rcorgia,  a  large  jn'oportion  of  resinous  proilucts  is  derived 
from  the  young  growth  of  this  pine,  which,  after  the  removal  of  the  original  timber  growth,  took 
pos.session  of  the  ground.  It  is  claimed  by  the  turpentine  gatherers  in  these  States  that  at  an  age 
of  from  thirty  to  forty  years  the  trees  are  sniliciently  large  for  tapping  with  advantage,  and  that 
protected  against  lire  a  spontaneous  renewal  takes  place,  and  after  a  period  of  forty  years  the  new 
crop  is  ready  for  profitable  exploitation. 

In  Washington  (bounty,  Ala.,  on  the  more  or  less  extensive  Hats  that  intervene  between  the 
low  ridges  covered  with  Longleaf  Pine,  the  Cuban  Pine  furnishes  considerable  sni)i)lies  of  ('rude 
turpentine  of  superior  (piality.  In  this  .section  liie  tree  is  known  mi(ltr  the  name  of  Spruce  I'ine, 
a  misnomer,  leading  to  its  confusion  with  an  entirely  difi'erent  tree,  tin!  true  Southern  Spruce  Pine 
(I'inun  (jhibrii). 

CLASSIFICATION   AND   NOMENCLATUUK. 

I'iiiiix  lictiropln/Ud  is  closely  allied  to  tln^  Longleaf  Pine,  forming  witli  this  and  two  other  species 
inhaiiiting  the  nearcist  troi)ical  I'cgions— (3uba  and  Mexico— lunler  the  subgenus  ])iiiaster,  a  natural 
group  of  trees  with  heavy  resinous  wood,  rigid  long  leaves  from  two  to  live  in  a  sheath,  and 
subterminal  or  lateral,  horizontal  or  reflexed  cones,  designated  by  Englemann  as  the  group  of  the 
Enanstrales,  or  loiigh^af  [)ines.  l<"'irst  distinguished  by  Elliott  as  I'linix  tivdti  ww.hitcrophjiJIit  ami 
remaining  subse(|uently  unknown  for  more  than  fifty  years,  the  specific  characters  of  this  [)ine  were 
first  recognized  and  fnlly  described  by  Dr.  Engelmann.  who  in  honor  of  its  discoverer  ilistingnished 
the  tree  under  the  name  of  rinm  olliotlii,  finding  himself  soon  afterwards  couviueed  of  the  identity 
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of  liis  species  with  Pinux  vubensis  of  Uiisebiicli.  Recently  these  various  forms  were  fouud  to  be 
the  same  as  Elliott's,  to  which  they  have  been  referred  with  his  varietal  name  heteropkyUa  raised 
to  specific  rank.  The  tree  is  little  known  among  the  inhabitants  of  the  region  of  its  growth;  it  is 
generally  regarded  as  a  mere  variety  or  bastard  form  of  the  Longleaf  or  the  Loblolly  Pine.  In 
Florida,  where  best  known,  it  is  distinguished  as  the  Slash  Pine,  or  Swamp  Pine;  and  in  the  flat 
woods  along  the  seashore  in  Alabama  and  Mississippi  as  Meadow  Pine.  In  a  few  localities  in 
Alabama  it  is  generally  called  Spruce  Pine. 

DESCRIPTION    AND    MORPHOLOftlCAL    CHAliACTERS. 

The  leaves,  two  or  three  in  a  bundle,  are  surrounded  by  a  smooth  sheath  from  one-half  to 
nearly  an  inch  in  length,  wliich,  close  and  smooth  during  the  first  season,  become  loose  and 
shriveled  in  the  second  year  (PI.  X,  d).  The  leaves  are  from  8  to  12,  mostly  0  inches  in  length 
and  three-fourths  of  a  line  wide,  glossy,  of  a  deep-green  color  and  closely  serrulate  with  a  short, 
rigid  point,  rounded  on  the  Itack,  the  binary  leaves  deeply  concave  and  tlie  ternate  bluntly  keeled! 
They  arise  from  the  axils  of  fringed  deciduous  bracts,  are  densely  crowded  toward  the  end  of  the 
branches,  and  are  shed  by  the  close  of  the  second  season.  Bundles  with  two  leaves  are  most 
frequently  observed  in  younger  trees  and  almost  invariably  on  the  fertile  branclilets. 

The  resin  ducts  are  internal,  variable  in  size,  and  in  number  from  four  to  six  and  over,  close  to 
the  thin-walled  bundle  sheaths,  which  inclose  two  closely  approximate  flbrovascular  bundles,  often 
coalescing.  The  flbrovascular  region,  like  the  ducts,  shows  no  hypodermal  or  strengthening  cells. 
The  hypodermal  cells  underlying  the  epidermis  are  as  large  as  the  epidermal  cells,  in  the  angles 
of  one  or  several  layers. 

Fh)wers.~T\x&  catkin-like  male  flowers  (PI.  X,  n,  h),  from  lA  to  2  inches  long,  are  of  dark 
purple  (royal  purple)  color,  supported  on  a  short  stalk  and  surrounded  by  about  a  dozen  involucral 
coriaceous  bracts,  of  which  the  lowest  pair  is  strongly  keeled  (I'l.  X,  /*,  slightly  magnified),  the 
others  being  oblong  with  fringed  edges.  Prom  ten  to  twenty  of  these  cylindrical  flowers  are  crowded 
in  dense  clusters  below  the  apex  of  the  youngest  shoots,  and  are  shed  almost  immediately  after  the 
discharge  of  their  abundant  pollen.  The  anthers  are  crowned  with  a  purplish  crescent-shaped 
denticulate  crest.  The  female  flowers  form  an  oval,  pink-colored  anient  borne  on  a  stalk,  from  one- 
half  to  1  incli  in  length,  which  singly,  more  frequently  several  in  number,  are  produced  close  to 
the  terminal  bud  of  the  shoot  of  the  season  (PI.  X,  d).  First  erect,  they  are,  at  the  lapse  of  a 
month,  horizontally  reflected,  the  shoot  bearing  them  increasing  rapidly  in  length  during  the  same 
time,  long  before  the  unfolding  of  its  leaf  buds.  The  involucral  scales  or  bracts  which  surround 
the  female  catkin  are  more  numerous,  narrower,  longer,  and  more  membranaceous  than  those  form- 
ing the  involucra  of  the  male  flowers.  The  carpellary  scales  are  round  with  a  slender,  erect  tip, 
their  lower  half  covere'd  by  the  broad  retuse  bract. 

A  tree  discovered  l)y  Dr.  Mellichamps  near  Blutt'ton,  S.  C,  showed  the  remarkable  anomaly 
of  producing  androgynous  flowers  regularly  every  season.  In  most  of  the  specimens  examined 
every  one  of  the  male  flowers  clustering  around  the  base  of  the  terminal  bud  of  the  very  young 
shoot  had  the  upper  i)art  of  the  floral  axis  covered  with  female  flowers,  appearing  like  a  distinct 
inflorescence  superimposed  upon  the  stamiuodial  column,  occupying  generally  one-third  of  its 
height.  In  one  of  the  flowers  they  were  seen  to  extend  near  to  its  base.  In  a  single  instance  it 
was  observed  that  the  female  flowers  extended  on  one  side  of  the  staniinodial  column  in  a  narrow 
streak  among  the  stamens. 

In  a  specimen  from  the  same  locality  the  terminal  shoot  of  the  season,  exceeding  in  length  the 
male  flowers  by  which  its  base  was  surrounded,  was  bearing  a  normal  subterminal  female  anient. 
The  short-stalked  cones  are  ovate  or  conical,  rather  obtuse,  horizontally  reflexed,  from  i  to  o  inches 
long,  about  2.\  inches  greatest  width,  of  glossy  leather-brown  or  hazel  color  (PL  XI,  a  and  b); 
scales  about  2  inches  long  averaging  flve-eighths  of  an  inch  in  width,  somewhat  flexible,  the 
prominent  ridge  of  the  pyramidal  striated  umbo  with  a  short,  mostly  straight,  strong  prickle 
(PL  Xr,  c  and  d).  By  the  end  of  the  first  season  the  conelets  are  scarcely  an  inch  hmg  (PL  X,  d). 
Before  the  close  of  the  summer  of  the  succeeding  year,  the  cones  have  reached  their  full  size, 
maturing  during  tlie  month  of  October.  In  the  ripe  cones,  already  described,  the  apophyses  of 
the  scales  in  the  lower  rows  are  almost  pointless,  becoming  on  the  upper  strongly  nuD-ronate 
The  cones  remain  on  the  tree  until  the  approach  of  the  next  summer,  leaving  on  their  separation 
the  lowest  rows  of  the  scales  behind. 


EXI'LANATION  <)1'  I'LATK  X. 

'.Fissures  natural  sizti,  (iM-t-pt  wIht*-  otiierw  ise  noted.] 

Fig.  a,  brjiiich  with  yoiiu:;-  shoot  of  the  soasou  bearing  a  cluster  of  iiialo  liowers;  b,  male  llower  detached 
showing  basal  iiivolitcral  brads,  magnified  three  diameters;  r,  branch  bearing  three  subtermiual  female  liowers; 
(/,  ri,  characteristically  reliexed  immature  cones  of  one  season's  growth. 
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The  triangular  black  rougliish  seeds  2^-  to  a  little  over  3  liues  long,  with  a  few  faint  ridges- 
the  brown,  obtuse,  and  somewhat  oblique  wing  (PI.  XI,  e,/,  g)  about  1  inch  in  length  is  deciduous 
ill  germination.  This  species  at  all  stages  of  growth  can  be  distinguished  from  the  Loblolly  Tine 
by  the  deep-green  foliage,  the  glaucous  hue  of  the  young,  tender  shoots,  and  varying  number  of 
leaves  in  a  bundle— from  the  Longieaf  Pine  by  the  thinner,  almost  smooth,  terminal  buds,  and  in 
the  adult  state,  from  both  of  these  species,  with  which  it  is  found  frequently  associated,  by  its 
cones. 

THE   WOOD. 

As  in  the  Loblolly,  the  sapwood  is  wide  in  the  young  trees,  measuring  usually  about  4  inches 
and  forming  in  thrifty  trees  fifty  to  seventy  years  old  about  80  per  cent  of  the  total  volume.  As 
the  trees  grow  older,  however,  this  preponderance  of  sapwood  ceases,  and  in  trees  one  hundred 
and  fifty  to  two  hundred  years  old  only  35  to  50  per  cent  of  the  total  volume  of  the  trunk  was  found 
to  be  composed  of  sapwood.  As  in  the  case  of  the  pines  already  mentioned,  the  cliange  from  sap 
wood  to  heartwood  begins  when  the  tree  (or  disk)  is  about  twenty-five  to  thirty  years  old,  and  the 
process  is  retarded  as  the  tree  (or  disk)  grows  older,  so  that  when  any  one  disk  is  sixty  years  old 
the  sapwood  contains  about  forty  rings,  and  reaches  eighty  rings  or  more  by  the  time  the  tree  (or 
disk)  is  two  hundred  years  of  age.  As  a  consequence  the  sapwood  of  the  disks  of  the  main  part 
of  the  trunk  in  old  trees  is  formed  of  nearly  the  same  number  of  rings,  and  oidy  near  the  top  a 
marked  diminution  appears,  while  in  a  tree  sixty  years  old  the  sapwood  of  the  stump  may  have 
forty  rings  and  that  of  a  disk  40  feet  from  the  ground  only  twenty-five  rings.  As  in  other  pines, 
the  width  of  the  sapwood  is  (juite  variable  and  is  always  greatest  in  young  and  thrifty  trees. 

When  green  the  wood  of  this  species  is  too  heavy  to  float  well;  its  weight  varies  chiefly  with 
the  amount  of  sapwood,  and  is  therefore  greatest  in  sapling  timber.  The  sapwood  itself  is 
frequently  heavier  than  water,  and  where  the  water  in  the  sapwood  and  a  large  amount  of 
resin  in  the  heartwood  combine,  the  weight  of  the  entire  disk  frequently  approaches  60  pounds  to 
the  cubic  foot. 

Kiln-dried,  the  wood  of  trees  one  hundred  to  one  hundred  and  fifty  years  old  was  found  on  an 
average  to  weigh  about  39  pounds  per  cubic  foot,  thus  excelling  in  weight  even  the  valuable  Long- 
leaf  Pine.  The  wood  of  very  young  trees  is  decidedly  lighter,  as  is  also  that  of  very  old  trees, 
the  heaviest  wood  being  formed  during  the  age  of  thriftiest  growth  or  between  the  twentieth  and 
eightieth  year.  The  presence  of  resin  in  the  heartwood,  as  conspicuous  in  this  species  as  in  Long- 
leaf  Pine,  materially  adds  to  the  weight  of  the  wood,  so  that  the  heartwood  of  old  trees  is  invari- 
ably heavier  than  the  same  wood  had  been  while  in  a  sapwood  condition.  As  in  other  pines,  the 
butt  is  heaviest  and  the  toplog  lightest;  thus  in  trees  over  one  hundred  and  fifty  years  of  age  the 
wood  at  the  butt  weighs  44  pounds  per  cubic  foot,  37  pounds  at  38  feet,  and  only  :','2  pounds  at  (!0 
feet  from  the  stump,  a  difference  amounting  to  over  2.5  per  cent.  This  difference  is  greatest  in  the 
young  sapling  and  is  remarkably  uniform  for  all  adult  trees  examined. 

In  strength,  as  in  weight,  the  wood  of  Cuban  Pine  excels.  The  following  figures  represent  the 
general  average  of  a  long  series  of  experiments  on  wood  especially  collected : 

Lbs.  per  3a.  inch. 

Mo<lnlu8  of  elasticity 2, 300,  000 

Transverse  strength XI  900 

Compression  endwise 7  g5() 

•■^''^^'ring 'eso 

Tension 14^300 

The  average  weight  of  the  pieces  tested  was  49  pounds  per  cubic  foot,  the  outer  lighter  part 
of  the  old  trees  having  largely  been  cut  away  in  shaping  the  pieces,  so  that  only  heavy  wood  had 
been  tested.  The  above  figures  require,  therefore,  a  reduction  of  about  20  per  cent  to  represent 
the  true  average  strength  of  all  the  wood  of  entire  trees. 

The  amount  of  water  contained  in  the  fresh  wood  depends  on  the  proportion  of  sapwood.  In 
this  latter  it  forms  about  GO  per  cent  of  the  weight  of  fresh  wood;  in  the  heartwood  only  about  20 
per  cent.  Accordingly,  fresh  logs  of  sapling  timber  seventy  years  old  have  about  45  per  cent,  logs 
of  trees  over  one  hundred  and  fifty  years  old  oidy  about  30  per  cent  of  water.  The  wood  dries 
easily  and  without  great  injury,  even  if  seasoned  in  the  dry  kiln. 


EXPLANATION  OF  PLATE  XI 

Fig.  a,  section  of  a  branch  bearing  a  mature  closed  coue  (October);  6,  mature  open  cone  after  sboddin;;  seed; 
f,  e,  (',  tips  of  cone  siales  showing  variation  in  form  of  apophysis  and  stout  jiricliie;  (I,  conn  scale,  outer  or  dorsal  side; 
e,  inner  or  ventral  side  of  coue  scale  with  seed  in  i>lace;  /,  seed  with  wing  detacl'ed;  g,  seed  and  wing  intact. 


Bulletin  Nn.  13,  Division  of  Forestry. 


Plate  XI. 


U.  x^L-ZaL  ~  i'Vi  ?i  I 


Q.HtiD£>--\P\U.  xr 


PiNUS   HETEROPHYLLA:      CONE   AND  SEEC 


DEVELOPMENT    OF    CUBAN    PINE.  81 

The  slirinkage  during  drying  is  very  considerable  for  sapwood,  and  therefore  all  young  timber, 
but  is  not  as  great  for  old  timber  as  might  be  expected  on  account  of  the  great  weight  of  the 
wood.  Young  timber  shrinks  from  12  to  13  per  cent  of  its  volume,  the  wood  of  old  trees  (over  one 
hundred  and  fifty  years)  only  about  11  per  cent,  and  in  all  trees  the  amount  of  shrinkage  is 
greatest  in  the  heaviest  disk  of  the  bntt  and  decreases  upward  very  much  in  proportion  of  the 
deci'ease  in  weight. 

In  its  structure  the  wood  resembles  that  of  the  Loblolly  in  every  respect.  Summerwood 
and  springwood  aie  sharply  defined,  giving  rise  to  alternating  bands  of  light-colored,  soft  and 
dark  colored  hard  bands  of  wood  conspicuous  in  every  section.  For  details  of  structure  see  the 
comparative  study  by  Mr.  Both  appended  to  these  monographs. 

PKOGEESS   OF   DEVELOPMENT. 

This  is  the  earliest  flowering  of  the  Southern  pines.  The  buds  of  the  male  flowers  make  their 
appearance  in  tlie  early  part  of  December,  and  the  flowers  open  during  the  last  days  of  January 
and  during  the  first  week  of  February.  This  species  produces  abundant  crops  of  cones  every  year, 
almost  without  failure;  they  ripen  in  the  fall  of  the  second  year;  the  seeds  are  discharged  through 
the  winter  of  the  second  year  nntil  spring.  Germinating  easily,  their  seedlings  are  found  to  come 
up  copiously  from  early  in  the  spring  to  the  beginning  of  the  summer  in  old  flclds  and  on  every 
opening  in  the  vicinity  of  the  parent  trees,  wherever  the  rays  of  the  sun  reach  the  ground.  The 
plantlets  bear  sis  to  seven  seed  leaves  (cotyledons).  As  soon  as  these  have  fairly  expanded  the 
terminal  bud  develops  rapidly,  and  the  first  interno  'e  of  the  stem,  increasing  quickly  in  length,  is 
densely  covered  with  the  soft,  narrow,  linear,  pointed,  primary  leaves,  which  are  fully  an  inch  long. 
Before  the  end  of  the  second  month,  in  the  axils  of  some  of  the  leaves,  the  undeveloped  branchlets, 
bearing  the  fascicle  of  the  foliage  leaves,  make  their  appearance.  With  the  further  development 
of  the  foliage  leaves,  increasing  in  number  during  the  growing  season,  the  primary  leaves  wither 
away.  By  the  close  of  the  first  season  the  plantlets  are  from  8  to  D  inches  high,  with  a  very 
slender  taproot  and  many  lateral  rootlets  near  its  upper  end.  After  the  beginning  of  the  second 
season  but  few  of  the  primary  leaves  are  found  to  support  the  buds  of  the  foliage  leaves.  The 
tendency  to  the  produ(;tiou  of  secondary  axes  becomes  manifest  by  the  appearance  of  a  single 
branchlet ;  on  having  reached  the  end  of  their  second  year  the  plants  are  from  12  to  15  inches  high, 
with  a  taproot  not  more  than  4  inches  long;  at  the  end  of  their  third  year  they  average  little  less 
than  2  feet  in  height,  with  the  taproot  C  inches  long — the  laterals  being  much  longer.  The  crown 
from  this  period  develops  in  regular  whorls  for  a  long  succession  of  years. 

The  Cuban  Pine,  in  its  rate  of  growth  and  when  fully  grown,  exceeds  in  its  dimensions  the 
Longleaf  Pine.  The  taproot,  less  powerful  than  in  its  allies,  is  assisted  by  mighty  lateral  roots 
running  near  the  surface  of  the  ground  to  support  the  tall,  sturdy  trunk,  rising  to  a  height  of  110 
or  115  feet,  with  a  diameter  of  2i,  not  unfrequently  exceeding  3,  feet,  clear  of  limbs  for  a  height  of 
from  GO  to  70  feet  above  the  ground.  The  heavy  limbs  are  horizontally  spreading,  from  22  to  21 
feet  at  their  greatest  length,  somewhat  irregularly  disposed;  they  form  in  the  trees  of  full  growth 
a  rather  dense  crown  of  rounded  outline.  Trees  of  the  dimensions  mentioned,  having  passed  the 
fullness  of  their  growth,  are  found  to  be  from  one  hundred  to  one  hundred  and  forty  years  old, 
according  to  the  surrounding  conditions.  The  thick  bark  is  of  a  clear,  reddish  color,  laminated, 
and  exfoliating  in  thin,  broad,  purplish  flakes. 

Seedlings  of  the  Longleaf  Pine,  which  those  of  the  Cuban  Pine  somewhat  resemble,  can  be 
readily  distinguished  at  this  period  by  the  disproportion  of  height  and  diameter  and  absence  of 
branch  growth  in  the  former.  The  rate  of  growth  ditters,  of  course,  according  to  the  conditions 
of  soil  and  exposure. 

Saplings  showing  Ave  rings  of  annual  growth  were  found  from  4i  to  nearly  6  feet  in  height, 
with  a  diameter  of  from  three-fourths  to  seven-eighths  of  an  inch;  between  the  age  of  from  ten 
to  twelve  years  the  trees  measure  from  10  to  18  feet  in  height,  with  the  stem  clear  for  over  half 
its  length — even  when  grown  in  the  open — and  from  2  up  to  1  inches  in  diameter.  From  this 
stage  on  the  rate  of  growth  proceeds  most  rapidly.  At  eighteen  and  twenty  years  heights  of  40 
to  50  feet  and  over,  and  diameters  from  9  to  10  inches  across  the  stump,  cut  close  to  the  ground, 
are  attained. 
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The  trees  of  the  extensive  groves  of  Cubau  Pine  in  the  vicinity  of  Mobile  iii)on  the  h)aniy 
lauds  of  the  ('(nist  phiiii,  which  have  sprnng  up  since  ISOt,  when  tiiese  lands  were  completely 
stripi)ed  of  all  arboreal  fjrowth,  average  at  ])resent  between  oO  and  <>0  feet  in  height  by  a  diameter 
of  from  14  to  l(i  indies  breast  high.  Trees  of  second  growth,  forming  open  groves  on  lands  of 
similar  chara(;ter,  and  also  more  or  less  deficient  in  drainage,  forty-five  to  sixty-live  years  old, 
measure  from  65  to  85  feet  in  height  and  from  15  to  20  inches  in  diameter  breast  high. 

At  the  edge  of  a  heavily  wooded  swamp,  in  a  perjietnally  wet,  sandy,  and  mucky  soil  and 
skirted  by  large  Longleaf  Pines  occupying  the  steep  slope  rising  from  the  bottom,  a  tree  measur 
ing  114  feet  in  height,  with  a  diameter  of  24  inches  breast  high,  the  trunk  dear  of  limbs  for  a 
length  of  fully  (10  feet,  showed  one  hundred  and  thirty-five  rings  of  annual  growth.  Another 
tree  felled  deeper  in  the  same  swamp,  of  lank  growth,  with  a  poorly  developed  crown,  rising  to 
a  height  of  SS  feet  and  towering  above  the  dense  growth  of  black  gums,  swamp  maples,  and  white 
bays,  was  found  to  measure  only  15^  inches  in  diameter,  with  almost  the  same  number  of  annual 
rings.  Trees  of  second  growth  which  have  sprung  up  in  clearings  with  a  drier  surface  soil  under- 
laid by  a  clayey  substratum,  with  tree  exposure  to  sunlight  and  air,  reach  in  little  over  ludf  tiie 
time  the  full  size  of  those  produced  in  the  forest-covered  swam])s. 

Tablk  I.  —  Croirlh  of  Cuban  Pine  thiriiu/  Jirst  .v(«;/c,v  <if  lifi\  frviii  four  to  tiffvty  years. 


Kings 

ID 

stnmp. 

Diameter, 

Height. 

Locality, 

No.  of  tree. 

Breast 
high. 

Across 
stump. 

Total. 

To  first 
limb. 

Crown. 

Kcmarks. 

1 

4 
5 
5 

6 
8 
« 
9 
9 

lu 

11 
11 

12 

13 
14 

15 

15 
16 
10 
17 
17 
18 
18 
18 
21 

Inches. 
4 

3 
P 

2 

Inches. 

2J' 

2J 

feet. 
34 

!! 
,P 

19 
18 
18 
26 
28 
19 

29 
27 
37 

31 
36 
46 
46 
38 
50 
47 
37 
53 

Feel. 

Feet. 

tlit^  elearili;^  <»l'  tlie  Ibrest. 

5 

23G 

10 
10 
8 
7 
13 
14 

7 
9 
10 
11 
13 
14 

Whistler,  Ala 

Kid-eland,  S.  C 

do 

Expo.'^uro  partiallv  I'reo;  suppressed  soil ;  sliisliy. 

296 

Old  hehl :  .soil  tre.sli ;  from  midst  of  dense  ^rove. 

29'J 

235      

2 

f 

33 

6 
4 

8i 

9 
6 
g 

4 

44' 

7' 

Whistler,  Ala 

do 

Open  edge  of  swamp,  somewhat  suppressed. 

294                 .   .. 

Kidtteland.  S.  C 

Mobile,  Ala 

Kidgehiiid,  S.  C 

Open  ;^rove  of  sa])tings;  soil  fn-sli :  old  held. 

5 

Grove  of  young  Irees:  crown  covered  partially  bv 

291     

13 

16 

large  pines;  soil  conditions,  best. 

Old  held. 

7 

Mobile,  Ala 

Midst  of  dense  tliicket;  in  the  shade;  suppressed: 

f^ 

.   , .  do 

soil  conditions,  best. 
Do. 

262          

18 
27 

26 
19 

Kidgcland,  S,  C 

Mobile,  Ala 

Exposure  free;  ohl  held;  soil  black,  mucky. 

9 

In  tlio  shade  of  Ijirge  i)ines. 

64  84' 

6   ;       6} 

8     

9      

lOJ    

do 

232          

15 
20 

13 

Kiilgcl.ind,  S.  0 

Swamp  soil;  slushy;  suppressed. 

Exposure  free;  soil  fresli,  good. 

Moliile.  Ala 

12 

14 
27 

23 
26 

do 

Do. 

do 

Free  exposure. 

_. 
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Taisle  II. —Growth  of  Cuban  I'iue  during  middle  and  last  stages  of  life,  fromfortij  to  one  hundred  and  forty-five  ijeurs. 


Rings 

in 
stump. 

Diameter. 

Height 

Locality. 

No.  of  tree. 

Breast 
high. 

Across 
stump. 

Below 
crown. 

Mean. 

Total 
height. 

Length 

to 
crown, 
clear. 

Length 

of 
crown. 

Kemarka. 

1 

40 

43 

51 

52 
55 

55 
56 
60 

70 
87 
101 

110 

110 

126 
133 

127 

132 

145 

145 

Inches. 
14i 

12 

12* 

17 
19 

20 
20 
16 

21 
20 
24 

20 

26 

24 

20 
22 
26 
124 

Inches. 

Inches. 

Inches. 

Feet. 
60 

66 

87 

83 

74 

82 
79 
90 

83 
85 
98 

90 
113 

130 

118 

101 

119 

116 

67 

Feet. 
39 

34 

51 

50 

40 

50 
47 
59 

41 

Feet. 
24 

32 

36 

32 
32 
31 

42 

Mohile.  Ala 

Eiilgelaml,  S.  C  . . . 

Whistler.  Ala 

Mobile,  Ala 

Stocliton.  fialdwin 
Cduntv.  Ala. 

Mobile,  Ala 

flo 

Mid.'^t  of  grove,  crowded:   damp,  sandy 

290 

loam;  clayaub.suil;  surface  Jiat. 
Exposure  free  ;  edge  of  swamp  :  soil  per- 

iietiudly  damp. 
Edge  swamp;  soil  fresh  to  damp:  growth 

9 

17i 

lauk:  sap,  5  inches. 
Edge  of  grove. 

3 

Expo.sure    free:     springy  hilLside;     soil 

25 
24 

13i 
19" 

coarse,  sandy,  and  gravelly. 
Exposure  free;  open  grove. 

1)0. 

Kidgelaud,  S.C  — 
do 

Low  pine  flat,  open ;  soil  moist  and  black. 

288 

sour. 
Ex]ni8Urefree;  soil  moist  and  black,  sour. 



Springhill  edge  of  swamp;  damp,  sandy. 

286          

48 
60 

71 

78 
60 

80 

73 

73 

21 

50 
30 

42 

52 
58 

24 

Ridgeland,  S.C 

Exposure  free  :  near   border  of  swamp ; 

7 



pine  flat,  l)adly  drained. 
Spriugliill     rich     hummock,  perpetually 

327 

Whistler,  Ala 

do 

damp :   magnolia,  red  hay,  sprue*  gum  ; 
Census  IS.'iO. 
Exposure  free ;  edge  of  sw  amp ;  soil  fresli ; 

stick  ]>erfectly  clear  for  52  feet:  sap,  2^ 
inches. 
Timber  jierfect  for  60  feet. 

g 

25 

145 

21* 

do 

Exposure  free:  somewhat  suppressed  by 

do 

lougleaf  pine  :  edge  of  swamp. 
Exposure  free :  lank,  tall ;  red  heart  above 

2''8 

do 

54  feet. 
Base  of  hili:  a  fine-looking  tree;  timber 

2*^9 

do 

clear  for  50  feet. 
Sw<amp  always  slushy:  free  from  knots 

for  over  65  "feet. 
Of  suppressed   growth;     in    middle   of 

swamp ;  soil  pure  sand,  mostly  covered 

with  water. 

n 

do 

From  Table  III  the  rapid  growth  of  this  species  is  (iiiite  apparent.  It  will  be  observed  that 
good  trees  are  about  -'0  feet  high  at  ten,  45  feet  at  twenty,  and  over  80  feet  high  at  fifty  years 
of  age,  when  the  rapid  rate  of  upward  growth  comes  to  a  stop.  It  appears,  also,  that  the  greatest 
mass  of  wood  lor  any  decade  is  found  at  the  early  age  of  fifty,  the  growth  iu  volume  being  nearly 
15  cubic  feet  for  these  ten  years,  and  that  at  ninety  the  growth  in  volume  is  only  about  two-thirds 
of  the  ma.ximuin;  that  at  one  hundred  years  the  average  annual  growth  nearly  equals  the  current 
growth,  thus  indicating  that  the  age  of  proper  exploitation  has  been  reached,  i.  e.,  that  now  the 
tree  is  ripe  for  the  ax,  as  far  as  profitable  growth,  represented  in  volume  accretion,  is  concerned. 

Tahle  III. — Growth  of  Cuban  Pine. 


Age. 


10.. 

20.. 
30.. 
40.. 
50.. 
60.. 
70.. 
80.. 
90.. 
100. 
110. 
120. 


Length 
Diameter!    °£ui? 

inches. 


Inches. 

2.9 

5.9 

9.3 

12.3 

14.8 

16.0 

17.6 

18.8 

20.0 

21.4 

22.4 

23.4 


5 
24 
40 
50 
60 
69 
76 
83 
90 
96 
100 


Height 
of  tree. 


Feet. 
20 
45 
66 
75 
83 
89 
93 
96 
99 
101 
103 
105 


Volume. 


Tree. 


Cubic  feet. 
0.50 
4.24 
14.95 
29.70 
47.01 
59.65 
72.25 
84.05 
95.03 
105.  97 
115.58 
125. 18 


Periodical  growth  for  each  decade. 


Log  up  to 
5  inches 
diameter. 


Cubic  feet. 


2.44 
13.06 
29.23 
45.53 
58.  35 
71.17 
fi3. 15 
94.31 
105.  48 
115.27 
124.  96 


Decade. 


First  .... 
Second . . . 
Third... 
Fourth  . . 
Fifth  .... 

Sixth  

Seventh  . 
Eighth  . . 
Ninth  ... 
Tenth  ... 
Eleventh 
Twelfth  . 


Diam- 
eter. 


Inches. 
2.1 
2.6 
3.0 
2.6 
2.5 
1.2 
1.2 
1.2 
1.2 
1.0 
1.0 
1.0 


Height. 


Feet. 

20 

25 

21 

9 

8 

6 

4 

3 

3 

2 


Area  of 

cross 
section. 


Sq.feet. 
0.02 
.10 
.20 
.26 
.31 
.18 
.19 
.21 
.22 
.20 
.20 
.25 


Volume. 


Average 

annual 

accretion. 


Cubicfeet. 

Cub.  feel 

0.50 

0.05 

3.74 

.21 

10.71 

.50 

14.75 

.74 

17.31 

.94 

12.64 

.99 

12.  00 

1.03 

11.80 

1.05 

10.  98 

1.05 

10.94 

1.06 

9.61 

1.05 

9.00 

1.04 

Current 
accretion. 


Cub. 


fen. 

0.05 

.37 

1.07 

1.47 

1.73 

1.26 

1.20 

1.18 

l.IO 

1.09 

.96 

.96 
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KEQUIKEMENTS    FOU    DEVELOPMENT. 

Soil. — For  its  best  development  the  Cuban  Pine  requires  a  liglit,  sandy,  but  constantly  damp 
soil,  which  is  attained  wiiere  the  sandy  surface  is  underlaid  by  a  loamy  subsoil  retentive  of 
moisture  but  sufficiently  loose  to  give  the  roots  unhindered  access.  Such  conditions  are  found  t)n 
the  lands  rising  above  the  perpetually  wet  swamps.  On  the  flats,  with  a  soil  of  fine,  compact 
sand,  devoid  of  all  drainage  and  underlaid  by  a  hardpan,  where  nothing  but  the  Saw  Palmetto 
appears  to  thrive,  the  tree  remains  of  low,  stunted  growth,  scarcely  ever  reaching  medium  size. 
lu  the  depth  of  the  swamp,  with  the  soil  wet  and  slushy  throughout  the  year,  where  the  tree  is 
commonly  met  with,  closely  surrounded  by  White  Bay,  Eed  Bay,  Black  Gum,  Titi,  and  White 
Cedar  towering  high  above  it,  it  is  of  slow  growth  and  frequently  att'ected  liy  red  heart  or  red  rot, 
particularly  near  its  northern  limit.  It  is  never  found  iu  alluvial  bottoms,  and  eschews  the  dry, 
piue-barreu  hills,  requiring  a  moderate  but  sure  and  even  supply  of  soil  moisture. 

Climate. — The  range  of  its  distribution  coincides  with  the  area  of  greatest  rainfall  in  tlie 
Southern  States,  which,  evenly  distributed. through  all  seasons,  amounts  for  the  year,  in  the  mean, 
to  60  and  64  inches. 

The  Cuban  Pine  demands  a  warm  climate,  free  from  excesses  in  the  range  of  temperature,  as 
is  afforded  by  the  vicinity  of  the  sea.  It  is  found  in  greatest  abundance  and  most  perfect  within 
the  isothermal  lines  of  64:°  and  68°  F.,  with  a  minimum  of  but  a  few  degrees  below  the  freezing 
point.  The  tree,  as  observed  at  Jlobile,  has  escaped  uninjured  the  severe  and  unprecedented 
long  spell  of  ice  and  snow  during  the  latter  part  of  January  and  lirst  week  of  February,  IS'.to, 
when  the  thermometer  fell  as  low  as  11°  F.,  the  flowers  unfolding  unimpaired  by  frost  duriug  the 
succeeding  first  days  of  milder  weather. 

In  its  dependence  on  light  it  is  less  exacting  than  either  the  Longleaf  Pine  or  the  Loblolly 
IMne.  It  apjiears  to  thrive,  from  the  earliest  stage  of  its  development,  as  well  when  partially 
shaded  as  iu  the  open,  iu  this  respect  resembling  the  Southern  Spruce  Pine.  It  is  due  to  these 
facts,  combined  with  the  rapid  progress  of  its  growth  from  the  earliest  stage,  that  the  Cuban 
Pine  is  gaining  the  upjier  hand  over  the  ottspring  of  the  light  requiring  Longleaf  Pine,  which,  on 
the  damp  soil  of  the  coast  plain,  is  soon  outstripped  and  finally  almost  completely  suppressed  by 
the  seedlings  of  this  tree. 

In  the  inherenl  capacity  for  natural  re])roduction,  or  in  tlie  advantages  for  the  renewal  of  its 
forests  by  man,  the  Cuban  I'ine  is  not  surpassed  by  any  other  of  the  species  with  which  it  is  found 
associated.  This  tree  commends  itself  strongly  to  the  tree  plauter  in  the  coast  plain  of  the  lower 
South.  Producing  seeds  in  abundance  regularly  and  with  certainty,  being  less  exacting  in  its 
demands  lor  direct  sunlight,  and  hence  successfully  resisting  the  encroachment  of  comjieting 
species,  being  less  liable  to  succumb  to  the  destructive  agencies  of  fire  ou  account  of  its  more 
rapid  development  in  early  life,  it  has  greater  promise  of  success  than  the  others.  If  to  this  is 
added  the  ra])id  rate  of  growth,  the  great  value  of  its  timber,  being  equal  to  the  Longleaf,  if  not 
superior,  and  the  abundant  yield  of  its  valuable  resinous  product,  it  becomes  evident  that  in  the 
reforestation  of  the  low  pine  lands  of  tlie  Southern  coast  region  the  Cuban  pine  is  to  be  i)referred 
to  any  other,  not  only  within  its  original  boundaries,  but  as  far  beyond  its  range  of  natural 
distribution  as  the  climatic  requirements  of  tlie  tree  will  permit. 
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Shortleaf  Pine  iPinus  echinata),  Forest-grown  Specimens  in  Missouri. 


^THE  SHORTLEAF  PINE. 

(PINUS    ECHINATA    Miller.) 
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THE    SHORTLEAK    FINE. 

(Vinua  echinatii  Miller.) 

Synonyms:    Pintia  echinala  Miller,  Card.  Diet.,  ed.  8,  No.  12  (1768). 

rinus  viri/iniana  var.  tchiiinta  Du  Roi,  Harbk.,  ii,  38  (1771'). 

Pintis  lii'da  y  rarinhiUs  Aiton,  Hurt.  Kew.,  ed.  1,  iii,  31)8  (1789). 

Films  mitis  Michaux,  Fl.  Bor.  Am.,  ii,  204  (1803). 

Piiius  rariahilii  Lambert,  Piuus,  ed.  1,  i,  22,  t.  15  (1803). 

Pinus  royleana  Jamieson  ex  Lindley,  in  Jouru.  Hort.  Soc,  ix,  52  (1855). 

Finns  intermedia  Fischer  ex  Gordon,  Pinetum,  ed.  1,  170  (1858),  not  Dn  lioi  (1772% 

Piiiua  rigitla  roreber,  Ee.sources  S.  States,  504  (1863),  not  Miller  (1768). 

Pinus  UiU'ii  Loddiges  ex  Gordon,  Pinetum,  ed.  1,  170  (1858),  not  Walter  (1788). 

PiiiuH  roi/JH  Lindley  ex  Gord.,  1.  c. 

COMMON   OR   LOCAL   NAMKR. 

Yellow  Pine  (N.  Y.,  N.  J.,  Pa.,  Del.,  Va.,  N.  C,  Ala.,  Miss.,  Sliortleaved  Yellow  Pine. 

La.,  Ark.,  Mo.,  111.,  lud.,  Kans.  (searce),  Ohio).  Yellow  Pino  (N.  C,  Va. ;  Eng.  lit.) 

Shortloaved  Pine  (n!  C,  S.  C,  Ga.,  Ala.,  Miss.,  Fla.,  La.,  Virginia  Yellow  Pine  (Va.)  in  part. 

Tex.   Ark.).  North  Carolina  Yellow  Pine  (N.  C,  Va.)  in  part. 

Spruce'  Pine  (Del.,  Miss..  Ark.).  North  Carolina  Pine  (N.  C,  Va.)  in  part. 

Bull  Pine  (Va.).  Carolina  Pine  (N.  C,  Va.)  in  part. 

Sh(.rt  Scliat  Pine  (Del.).  Slash  Pino  (N.  C,  Va.)  in  part. 

Pitch  Pine  (Mo.).  Oldfield  Pine  (Ala.,  Miss.). 
Poor  Pino  (Fla.). 
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Plate  XIII. 


Shortleaf  Pine  .Pinus  echinatai,  a  Roadside  Specimen  in  North  Carolina. 
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THK    SHORTLEAF    PINE. 


By  Charles  Moiut,  Ph.  D. 


INTKODUCTORY. 

Aiuoiijj  the  timber  trees  of  the  Atlantic  forest  region  the  Sliortleaf  Pine  ranks  with  the  first 
of  those  noted  for  their  economic  importance.  Equally  abundant,  distributed  over  a  wider  area, 
and  in  the  quality  of  its  wood  but  little  inferior,  it  takes  its  place  next  to  the  Longleaf  Pine. 
When  maintenance  of  forest  and  production  of  tind)er  under  a  rational  system  of  forestry  is 
to  become  the  rule,  this  si)ecies  above  all  others  of  southerly  distribution  will  claim  attention, 
for  it  can  be  safely  asserted  that  of  the  coniferous  trees  adapted  to  the  climatic  conditions  of 
the  Southern  Atlantic  forest,  no  other  can  be  found  of  better  promise  for  the  production  of 
valuable  timber  in  the  shortest  time. 

HISTOKICAL. 

The  Sliortleaf  Piue,  besides  furnishing  to  the  colonists  the  supplies  of  pine  timber  required 
for  the  construction  of  their  dwellings,  formed  in  early  colonial  times  an  article  of  export  to  ihe 
mother  country  and  the  West  Indies.  Michaux,  the  younger,  writing  in  the  lirst  years  of  this 
century,  speaks  of  this  timber  tree  as  becoming  scarce  near  the  ports.  It  seems  that  the  specific 
characters  of  this  tree  were  but  imperfectly  understood  by  the  earlier  investigators  of  our  sylva. 
They  were  first  accurately  detiucd  by  Michaux,  the  father,  who  desciibed  this  tree  in  his  Flora 
Americana  Borealis  II,  204  (1803),  under  the  name  of  Fimm  mitis.  A  still  more  detailed  descrip- 
tion was  soon  afterwards  given  by  IMichaux,  tlie  son,  in  his  work  on  American  forest  trees  (Eist. 
Arb.  Amer.,  1,  .')2,  t.  3,  3810),  with  a  full  account  of  its  value  as  a  timber  tree,  the  (jualities  and 
uses  of  its  wood,  and  all  that  was  known  in  those  days  of  its  ])]ace  in  the  forest.  Besides  the 
account  given  of  the  tree  by  the  Rev.  M.  A.  Curtis,  of  Xorth  Carolina,  in  his  "Trees  of  North 
Carolina,"  little  has  been  added  to  our  knowledge  of  this  ])ine  until  the  publication  in  Professor 
Sargent's  report  on  the  Forests  of  Xorth  America,'  of  the  results  of  the  investigation  which  the 
writer  had  carried  on  in  the  tiulf  States,"  and  I'rofessor  Jlarvey  in  Arkansas.'" 

For  valuable  information  on  the  occurrence  of  this  pine  on  the  Atlantic  Coast  and  west  of  the 
Alleghany  Mountains,  the  writer  is  indebted  to  the  kindness  of  correspondents  active  in  the  field 
of  botany.  In  regard  to  the  area  over  which  tiiis  species  is  found  distributed  in  the  Southern 
States,  the  information  contained  in  tlie  physiographic  descriptions  of  the  several  counties  of  the 
cotton  States,  in  Professor  Ililgard's  report  on  cotton  prodnction,^  were  chiefly  relied  upon. 

UEOGEAPHICAL    DISTEIBUI'ION. 

The  Shortleaf  Pine  is  widely  distributed  from  the  Atlantic  Seaboard  to  the  treeless  plains  of  the 
Indian  Territory  under  95°  west  longitude  over  L'o.p  from  east  to  west  and  UP  from  south  to  north, 
namely,  from  31°  north  latitude  to  Long  Island,  New  York,  or  41'^  north  latitude  along  the  Atlantic 
Coast,  while  in  the  interior  it  only  reaches  to  39°  in  western  Virginia.  According  to  F,  A.  Michaux, 
the  Shortleaf  Pine  extended  originally  as  far  north  as  Albany,  N.  Y.  The  tree  is  at  present  not 
known  in  New  York  outside  of  Long  Island,  and  its  existence  even  in  Pennsylvania  is  considered 

1  Forest  of  North  America,  Volume  IX  of  Tenth  Census.     (C.  S.  Sargent,  1880.) 
2 C.  Mobr :   "Forest  Trees  of  the  Gulf  Region  "  (Am. .Tour.  Forestry,  Vol.  1, 1883). 
'  "Forest  Trees  of  Arkansas."     (Harvey  :  Am.  .Jour,  of  For.,  Vol.  I.) 
■■  Hilgard :  Tenth  Census  Report,  Vols.  V  and  VI. 
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at  present  (ioubttii].  Its  northern  limit  west  of  the  Alleghanies  can  be  described  by  a  biic  drawn 
from  th(i  lower  part  of  Wood  County,  in  West  Virj^iiiia.  to  Menifee  County,  eastern  Kentucky. 
Beyond  the  wide  gap  covered  by  the  deciduous  forests  of  the  lower  Ohio  Valley  and  the  Hood 
plain  of  the  Mississippi  the  tree  appears  on  the  southeastern  spur  of  the  Ozark  Hills  in  Cape 
Girardeau  County,  Mo.,  latitude  ^1^  30',  and  on  tlie  opi)osite  side  of  tlie  river  on  the  lilufis  in 
Union  and  Jackson  counties,  III.,  the  line  dr()i)ping  gradually  half  a  degree  southward  to  the 
■western  limit  of  its  range.     (PI.  XT\".) 

The  Shortl(>af  I'ine  is  a  tree  of  the  i)lain  and  the  foothills,  in  the  South  rarely  ascending  to  an 
elevation  over  2,.'>()0  feet,  and  at  its  nortlicrii  confines  not  over  1,000  feet  (in  tlie  Ozark  Hills).  East 
of  the  Mississippi  Kiver  the  tree  appears  sparsely  scattered  among  the  hard-wood  trees;  along  the 
border  of  the  Carolinian  and  within  the  Austro-riparian  zone  it  becomes  more  frequent,  and  often 
the  jiredominating  tree.  West  of  the  Mississippi  Kiver  the  Shortleaf  Pint;  linds  its  region  of 
greatest  profusion,  forming  forests  of  vast  extent  on  the  uplands  of  the  undulating  plain  and  the 
table-lands  of  the  hill  country,  which  in  their  timber  wealth  and  economic  im])ortance  rival  the 
great  lumbering  regions  farther  south. 

CIIARACTEKISTICH    OF    DISTRIBUTION    IN    DIFFERENT    REGIONS. 

On  the  Atlantic  Coast,  from  southern  New  York  to  Virginia,  judging  from  the  statements 
of  earlier  writers,  this  tree  must  have  formed  originally  a  considerable  part  of  the  forests  of 
coniferous  evergreens  covering  the  belt  of  light  silicious  soils  of  the  Tertiary  strata.  A.  ■Nlichaux 
mentions  tliis  species  "as  not  found  beyond  certain  districts  in  Connecticut,  it  being  multiplied  in 
the  lower  part  of  New  Jersey,  and  still  more  on  the  eastern  shore  of  Maryland  and  the  lower  part 
of  A'irginia."  From  the  remarks  of  this  writer  on  tlfe  extensive  use  of  the  timber  of  the  Yellow 
Pine  (Shortleaf)  it  appears  that  at  the  time  of  his  writing — the  beginning  of  this  century — it  must 
have  been  quite  abundant  in  those  parts. 

This  appears  clearly  by  his  statement  that  "in  the  Northern  and  iMiddle  States  (of  tlie  Atlan- 
tic Seaboard)  and  in  Virginia,  where,  to  a  distance  of  150  miles  from  the  sea,  all  houses  are  built 
of  wood,  the  lioors,  chasings  of  doors,  wainscots,  and  sashes  are  made  of  this  species,  as  being 
more  solid  and  lasting  than  any  other  indigenous  wood.  In  the  upper  part  of  the  Carolinas  the 
houses  are  constructed  wholly  of  Yellow  Pine,  and  are  covered  with  it."  Further  on  we  learn 
that  immense  (juantities  were  used  in  tlie  dockyards  of  New  York,  Phila(lcl])liia.  and  P.altimore, 
and  that  Yellow  Pine  luiiilicr  formed  a  considerable  part  of  the  exports  to  (heat  Britain  and 
the  West  Indies.  Since  tliat  time  this  tree  has  in  the  region  mentioned  not  only  long  ceased  to 
be  a  source  of  timber,  but  has  generally  become  (piite  scarce.  According  to  the  information  of 
Dr.  N.  L.  Brilton,  "it  grows  on  the  coast  of  New  York  naturally  only  on  Statcn  Island,  and 
only  about  twenty-five  trees  arc  to  be  lound  in  Pichmond  County.  It  is  fairly  abundant  in  the 
])()rtioii  of  New  Jersey  from  the  Itaritan  River  to  Delaware  Bay,  forming  forests,  on  a  tr;ict  not 
more  than  .S  miles,  and  it  is  also  found  in  Delaware  on  tln^  same  Ibrmation  outcrop  of  (Ireen  Sand."' 

With  the  appearance  of  the  Longleaf  Pine  south  of  Virginia  the  Shortleaf  Pine  recedes  from 
the  coast  and  is  found  chiellyin  the  upjier  (interior)  part  of  the  Southern  coast  pine  belt,  scattered 
among  the  mixed  growth  of  conilerous  and  decidunus  trees.  Above  the  ui)pt'r  limit  of  tlic  l>ongleaf 
Pine  belt  the  Shortleaf  Pine  extends,  in  the  Southern  Atlantic  States,  thnmghout  the  interior  to 
the  lower  ranges  of  the  mountain  region. 

West  of  the  Alleghany  Mountains,  in  western  Virginia  and  eastern  Tennessee,  it  occurs  only 
widely  scattered,  and  hence  is  practically  of  no  importance  to  the  lumbering  industry. 

In  North  Carolina  the  Shortleaf  Pine  is  Ibiind  from  the  coast  to  the  mountains,  thongli  in  tlie 
lower  districts  enters  more  rarely  into  the  composition  of  the  upland  forests.  According  to  Hale's 
report  on  the  woods  of  North  Carolina  the  trei'  is  found  in  the  majority  of  counties  of  the  State, 
but  is  most  abundant  in  \he  middle  district,  where,  with  upland  oaks  and  hickcuies,  it  is  the 
prevailing  tree.  1 1  is  found  about  Asheville,  at  an  altitude  of  2,.500  feet.  The  Shortleaf  Pine  used 
to  form  12.")  per  cent  or  more  of  the  forest  growth  in  many  ])laces,  but  such  areas  are  not  now 
fre(pient  aitywhere.     In  the  Litest  report  on  the  forests  of  North  Carolina'  it  is  stated  that  there 


'W.  W.  Aslio:  TUo  Forests.  Forest  Lands,  and  Forest  liesonrces  of  Eastern  North  Carolina.     Bulletins,  Geol. 
Survey,  N.  C,  1891,  pago  41. 
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are  possibly  300,000,000  feet,  Loaid  measure,  Shortleaf  I'iiie  stamliiiy-  in  the  (•(unities  border iiiy  the 
oak  uplands  iu  tlie  eastern  part  of  tlie  State. 

In  South  Carolina  this  pine  is  similarly  distributed  sparingly  in  the  coast  region  and  more 
frequent  in  the  midland  country  to  the  lower  mountain  ranges. 

In  (ieorgia,  in  the  lower  part  of  the  coast  pine  belt,  the  Shortleaf  Pine  is  rarely  met  with.  On 
the  sandhills  in  the  center  of  the  State,  forming  the  northern  bolder  of  the  pine  belt,  it  occurs 
mixed  with  the  Longleaf  Pine  among  the  inferior  hard-wood  timber.  In  the  regidu  of  crystalline 
rocks,  which  embraces  the  more  or  less  mountainous  ujiper  half  of  the  State,  covering  over  10,000 
square  miles,  at  an  average  elevation  of  about  2,500  feet,  this  tree  is  most  frerpieut,  in  many  parts 
predominating. 

In  the  three  States  last  named  the  Shortleaf  Pine  was  originally  most  abundant  iu  the  regions 
now  most  densely  populated,  and  hence  their  snpjdies  of  timber  are  more  or  less  exhausted,  much 
of  the  so-called  North  Carolina  Pine  .sent  to  market  being  Loblolly  Pine.  Young  forests,  however, 
of  this  tree  are  seen  everywhere  on  the  hills  and  mountain  .slopes,  where  the  original  timber 
growth  lias  been  removed,  and  on  the  worn-out  lands  abandoned  by  the  cultivator. 

Iu  Florida  the  Shortleaf  Pine  is  conlined  to  the  uplands  along  the  northern  border  of  the 
State,  scattered  among  the  Longleaf  Pine  and  hard  wood  trees.  In  the  northwestern  part,  it 
approaches  the  seashore  within  a  distance  of  from  2.~»  to  oO  miles  on  the  isolated  patches  of  red 
loam  lands,  where,  together  with  the  Longleaf  Pine,  it  is  associated  with  the  Southern  Spruce 
Pine  (Piitns  t/lahra). 

In  Alabama  and  Mississippi  the  Shortleaf  Pine  is  rarely  seen  in  the  lower  jmrt  of  the  coast 
pine  belt,  but  forms  a  more  or  less  conspicuous  part  of  the  forest  covering  of  the  uplands  in  the 
central  and  upper  sections,  and  sometimes  predominates  to  such  an  extent  over  the  hard  woods  as 
to  impart  to  the  woodlands  the  somber  aspect  of  a  pure  pine  forest.  In  the  region  of  crystalline 
rocks,  with  its  arid  ranges  in  Alabama,  covering  an  area  a  little  over  3,000  square  miles,  between 
the  Coosa  lliver  and  the  southern  tributaries  of  the  Tallapoosa,  the  tree  is  less  frequent  than  in 
the  region  of  the  same  formation  in  Georgia,  the  Longleaf  here  taking  its  place.  In  the  northern 
part  of  Alabama,  on  the  table  land  of  the  Warrior  coal  field  over  an  area  of  fully  5,000  S(iuare 
miles,  mostly  in  forest,  the  Shortleaf  Pine  forms  a  more  prominent  feature  of  the  growth.  This  is 
the  case  particularly  in  the  eastern  part  of  this  area,  where  the  tree  occupies  mostly  the  summits 
and  steej)  declines  with  a  thin,  dry  soil,  while  in  the  (b'c|)er  and  moister  soils  the  Loblolly  Pine 
takes  its  place.  In  ('ullmaii  County,  altitude  SOO  feet,  where  numerous  acre  measurements  have 
been  made,  rarely  over  2,000  feet,  board  measure,  of  this  timber  have  been  found  upon  one  acre, 
and  it  can  safely  be  said  that  in  the  localities  where  it  is  more  frequently  met  with  the  average 
stand  docs  not  exceed  1,500  feet  to  the  acre  on  this  table-land.  The  supplies  of  Slnntleaf  I'ine 
timber  are  rapidly  diminishing  before  the  demands  of  a  rapidly  increasing  population  and  of  the 
adjacent  centers  of  the  mining  industry,  and  their  total  exhaustion  is  sure  to  be  effected  within  a 
short  time. 

Wherever  the  original  timber  growth  has  been  removed  on  these  uplands  the  young  growth 
of  the  Shortleaf  I'unt  is  rapidly  spreading  and  Dredominates  over  tlie  deciduous  trees.  The  timber 
trees  of  full  growth  average  on  these  table-lands  about  22  inches  in  diameter  breast  high  and  05 
feet  in  height,  furnishing  clear  sticks  of  from  35  to  45  feet  in  length.  Such  trees  have  been  found 
with  from  90  to  135  rings  of  annual  growth  on  the  stump. 

Four  trees  felled  iu  the  vicinity  of  Cullman  showed  the  following  dimen.sions: 

Measuremoils  of  four  trees. 
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On  the  gravelly  hills  of  tlie  northern  extension  of  the  central  pine  belt  in  Alabama  the 
Shortleaf  Pine  becomes  frequently  the  predominating  tree  in  the  forest  of  oak  and  hickory.  In 
Lamar  County,  Ala.,  and  in  northeastern  Mississii)pi  it  forms  forests  which  in  the  latter  State  give 
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ri.se  to  a  (■oiisideniblc  lumbcriug  iiulustry.  These  forests  are,  however,  rapidly  (Iccimated  aloug 
the  Memphis  and  Charleston  Kailroad,  where  the  products  of  the  mill  find  ready  markcit 
throughout  north  >Iississii)pi  and  at  ^leniphis.  Through  the  northern  half  of  .Mississippi,  on  the 
divide  which  separates  the  waters  tlowing  into  the  Mississijjpi  Kiver  from  those  of  the  Tombigbee, 
extends  a  region  of  imdulating  uplands  of  oak,  luckory,  and  JShortleaf  Pine  over  an  area  little 
§hort  of  n, 000  s(juare  miles;  on  this  long,  narrow  belt  the  Shortleaf  Pine  can  be  said  to  form  12  to 
1.*)  ])er  cent  of  the  tree  covering.  These  forest.s  furinsh  an  ample  supi)ly  of  pine  lumber  for  local 
demands.  It  appears,  however,  that  in  tho  eastern  Gulf  States  generally  the  existing  supplies  of 
Hliortleaf  Pine  are  scarcely  suflicient  to  cover  home  demand.  On  these  uplands  the  Shortleaf  Pine 
takes  rapid  possession  of  the  openings  in  the  forest  and  the  old  fields.  Here,  as  has  been 
elsewhere  observed  in  the  central  and  uortliern  parts  of  these  States,  this  tree  can  truly  be 
considered  the  timber  tree  of  the  future.  Since  it  is  rarely  found  in  compact  bodies,  but  associated 
with  other  trees  widely  scattered,  any  attempt  at  an  estimate  of  the  amount  of  the  timber  standing 
in  these  States  must  ai)pear  futile.  The  amount  of  timber  cut  can  also  liardly  be  approximated, 
since  it  forms  only  a  part  of  the  cut  of  the  mills  in  these  States. 

West  of  the  Mississippi  Eiver,  north  of  the  region  of  the  Longleaf  Pine,  the  Shortleaf  Pine 
is  found  most  abundant  and  in  fullest  jierfection.  It  is  in  these  Western  forests  that  the  Short- 
leaf  Pine  linds  its  best  development,  and  forms  pure  forests,  extending  over  many  hundreds  of 
square  miles  with  but  little  interruption.  The  forests  of  Shortleaf  Pine  in  northwestern  Louisiana, 
Arkansas,  soutliern  Jlissouri,  and  northeastern  Texas  are  scarcely  surpassed  in  their  timber  wealth. 
The  Tenth  Census  estimates  the  amount  of  merchantable  timber  of  Shortleaf  Pine  standing  in 
1880  in  these  Western  forests  at  87,000,000,000  feet,  boai'd  measure,  exclusive  of  the  forests  in 
southern  ^lissouri  and  the  Indian  Territory. 

In  Louisiana  the  Shortleaf  I'ine  is  unequally  distributed  over  the  uplands  north  of  the  Longleaf 
Pine  region  between  the  Ouachita  River  and  the  eastern  boundary  of  Texas,  embracing  an  area  of 
a  little  over  8,000  square  miles.  Along  the  northern  extent  of  the  Louisiana  and  Texas  State  line 
this  pine  forms  ])ure  forests,  and  also  prevails  in  many  localities  on  the  ui)land  along  the  border  of 
Arkansas.  The  resources  of  pine  timber  in  these  mixed  forests  of  oaks,  hickories,  and  Shortleaf 
Pine,  removed  as  they  are  from  the  highways  of  traffic,  have  been  but  slightly  drawn  upon. 

In  Arkansas,  in  the  hilly  and  mountainous  region  on  both  sides  of  tlie  Arkansas  Itiver,  over 
19,000  s{piare  miles  in  extent,  tlie  Shortleaf  Pine  forms  a  large  ])art  of  the  tree  covering  of  the 
siliceous  rocky  soil  and  I'rcquently  extensive  forests  on  the  wide  table-lands.  On  the  uplands  of 
yellow  loam  south  of  the  hills  the  tree  predominates,  especially  on  the  low  ridges  of  gravel  and, 
loam,  th(^  hard  woods  encroaching  where  the  soil  conditions  become  more  favorable. 

The  low  ridges  rising  above  the  L(il)l()lly  Pine  forests  of  the  flood  [)lain  of  the  Ouachita  and  Little 
Missouri  rivers  are  covered  with  open  forests  almost  e.xclusively  of  Shortleaf  Pine,  interspersed 
with  a  few  \\"hite  Oaks,  Post  and  Spanish  Oaks,  rarely  above  medium  size.  In  tlie  \icinity  of 
Gurdon,  in  ("lark  County,  upon  one  acre  rei)resenting  average  conditions,  L'l!  Shortleaf  Pines 
have  been  counted  from  12  to  '2')  inches  in  diameter,  with  no  pines  of  smaller  growth  ann)ng  the 
scattered  undergrowth  of  dogwood,  huckleberries,  scrubby  oaks,  IJlack  Gum,  and  hickories.  Of 
this  number,  8  trees  measured  from  21  to  25  inches;  (»  trees  from  18  to  20  inches;  <i  trees  from 
1~>  to  IV  inches  and  2  trees  12  to  11  inches  in  diameter  breast  high,  indicating  a  stand  i>i'r  acre  of 
about  0,000  feet,  board  measure. 

Five  trees,  representing  the  average  timber  growth  of  the  forest  selected  for  timber  tests,  were 
found  of  the  following  dimensions: 

McMuremcntu  of  five  trccH. 
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On  the  arid  hills  of  llinty  sandstone  the  trees  are  of  inferior  growth,  as  observed  in  Hot  Springs 
County,  in  tho  vicinity  of  Malvern.    On  their  steep  slopes  the  piues  are  rarely  found  to  exceed  18 
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inches  in  diameter  breast  bigli  and  75  feet  in  height,  clear  of  limb  for  the  lengtli  of  about ."..")  feet. 
In  a  number  of  trees  from  120  to  125  rings  were  counted  on  the  stump.  The  wood  ijrodnced  on 
these  hills  is  of  a  lighter  color,  less  resinous,  and  of  a  fine  grain.  Specimens  of  tinished  lumber 
from  such  timber  resemble  somewhat  that  of  the  White  Pine.  The  hard-wood  trees,  mostly 
Spanish  Oak  and  Post  Oak,  scattered  beneath  the  pines,  are  scrubby  and  of  no  value  for  tbeir 
timber. 

Along  the  railroad  lines  the  forests  have  become  exhausted  for  a  distance  of  from  5  to  10  miles 
oii  either  side,  and  the  timber  from  the  virgin  forests  is  conveyed  to  the  mills  on  steam  tramroads. 
It  appears  that  of  late  years  about  550,000,000  to  500,000,000  feet,  board  measure,  of  pine  timber 
are  sawn  annually  in  Arkansas  south  of  the  Arkansas  liiver.  In  this  amount  the  Loblolly  Pine 
lumber  is  included,  which  is  indiscriminately  sawu  and  put  with  the  Shortleaf  Pine  on  the  market 
as  Arkansas  Yellow  Pine.  The  bulk  of  the  product  of  the  sawmills  in  tliis  section  is  shijiped  by 
rail  to  the  markets  of  the  Northwest. 

In  the  northern  part  of  Texas,  east  of  the  prairie  region,  from  the  Ued  Itiver  A'alley  to 
the  northern  Iwrder  of  the  Longleaf  Pine  region  (under  latitud,-  :V2o  N.),  extends  an  area  of 
oak,  hickory,  and  Shortleaf  Pine  uplands,  stated  in  the  agricultural  report  as  covering  35,000 
square  miles.  In  the  southern  extent  of  this  area  the  districts  where  the  Shortleaf  Pine  prevails 
are  popularly  known  as  tlie  "Pineries."  North  of  the  Sabine  River,  from  Longview  through  (\iss 
and  Bowie  counties,  the  Shortleaf  Pine  forms  compact  forests  over  niiiny  hundreds  of  square  miles. 
Near  Beviiis,  in  Cass  County,  where  the  pine  forests  were  more  closely  investigated,  the  moderately 
dense  timber  growth  covers  the  undulating  country  down  to  the  lowlands  of  the  Ped  Riv(>r  in 
Louisiana.  The  saudy  gray  loam  forming  the  rather  compact  soil  of  the  surface  is  underlaid 
by  laminated  stiff  clayey  marls,  which  at  the  depth  of  about  4  feet  become  quite  impervious 
to  water.  Blackjack,  Spanish  Oak,  and  Post  Oak  of  stunted  growth  are  scattered  beneath  the 
pine.  The  pine  appears  to  be  of  slower  growth;  trees  of  full  size— that  is,  from  20  to  21  inches 
in  diameter— were  found  to  have  reached  an  age  of  from  195  to  210  years.  The  upper  part  of 
the  timber  of  such  old  trees  is  frequently  affected  by  rot,  a  defect  undoubtedly  to  be  ascribed 
to  the  cold,  impervious  subsoil. 

From  0,000  to  7,000  feet  of  merchantable  timber  are  claimed  as  an  average  stand  for  these 
timber  lands.  Every  tree  above  10  inches  in  diameter  at  breast  height  is  cut  for  the  mills.  After 
the  removal  of  the  pine  the  hard  woods  gain  ra])idly  in  the  rate  of  their  growth,  soon  shading  the 
ground  completely.  Young  pines  are  rarely  seen  in  the  natural  openings,  the  seedlings  being  too 
freiiuently  destroyed  by  lire.  In  the  clearings,  where  the  original  tree  growth  has  been  conq)]etely 
removed  and  the  pine  takes  quick  possession  of  the  ground,  the  second  growth,  if  not  killed 
outright  by  the  tires  which  again  and  again  devour  the  surrounding  tall  weeds  and  broom  grasses 
becomes  too  severely  injured  to  be  of  any  promise. 

Four  trees,  selected  as  representing  fairly  the  average  merchantable  timber  of  the  Shortleaf 
Pine  forests  of  northeastern  Texas,  showed  the  following  record : 


Measurements  of  Jour  trees. 


DiaTuoter 

Length  of 

Height  of 

Rings  ia 

Sapwood 

breast  high. 

timber. 

tree. 

Stlllll]). 

on  stump. 

Inches. 

Feet. 

Feet. 

Inches. 

24 

36 

120 

195 

3 

23 

40 

109 

205 

3 

18 

45 

95 

102 

5J 

17 

42 

91 

102 

54 

The  forests  of  Shortleaf  Pine  near  Longview,  which  was  in  ISSO  the  site  of  a  most  active  lumber 
industry,  have  been  nearly  exhausted,  and  with  diminished  supplies  along  the  New  Orleans  and 
Pacific  Railway  the  business  has  greatly  declined.  The  annual  output  of  the  30  mills  situated 
along  this  road,  and  its  branch  from  Carthage  to  Panola,  does  not  at  present  in  the  aggregate 
exceed  70,000,000  feet,  board  measure.  From  the  information  obtained  in  1892  it  appears  that  in 
1891-92,200.000,000  feet,  board  measure,  were  handled  in  Texarkana,  the  product  of  the  mills  at 
that  place  and  immediate  vicinity,  and  also  that  the  shipmen-ts  of  the  mills  south  of  the  Red 
River  iuthe  same  year  reached  about  105,000,000  feet,  board  measure. 
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]u  Missouri  tlie  rugged  hills  and  tablelands  of  the  southern  sloj.e  of  the  Ozark  :\I(mntains, 
rising  to  an  elevation  of  ironi  800  to  1,000  feet,  are  covered  with  forests  of  Short  leaf  Pine,  which, 
lou-hly  estimated,  extend  over  little  more  than  .3.000.000  acres.  In  the  counties  bordering  ou  the 
\riraiisas  State  line  (Terry.  Ozark,  and  Douglas  counties)  the  pine  is  said  to  yield  on  the  average 
not  over  l.',000  feet  of  timber  to  the  acre.  The  forests  in  the  basin  of  the  Current  and  Black  rivers 
are  heavily  timbered,  as  observed  at  Grandiu.  The  density  of  the  timber  growth  varies,  however, 
on  these  broken  lands  with  the  soil  conditions,  a  fact  demonstrated  by  actual  measurements  on 
several  plats,  upon  which  the  amount  j.er  acre  varied  fr.un  .3,000  to  l.-.,000  feet  of  timber.  After 
years  of  experience,  the  average  yield  of  the  timber  lands  ..f  the  Grandm  Lumber  and  Mining 
Company  is  estimated  at  G.OOO  feet  of  merchantable  timber  to  the  acre,  iucludnig  trees  ot  K)  inches 

in  diameter.  ,  ,.  .  , 

The  trees  felled  to  serve  as  material  for  the  United  States  timber  tests,  and  lairly  representing 

the  average  timber  growth,  showed  the  following  record : 

Measurements  of  fire  trees. 


Diameter 

Length  of 

Height  of 

Rings  on 

breast  high. 

timber. 

tree. 

s'ump.a 

Inches. 

FmI. 

Feet. 

31 

40 

103 

174 

20 

50 

99 

150 

17 

35 

92 

140 

22 

40 

88 

180 

24 

50 

109 

218 

oSapwooil  on  radius  of  stump  averaging  2J  inches. 

The  timber  IVom  these  most  northern  of  the  forests  of  Shortleaf  Pine  is  remarkably  free  from 
resin,  of  a  fine,  .•los.-  grain,  almost  white,  and  claimed  to  be  lighter  and  softer  than  the  timber  grown 
father  south,  and  like  the  timber  occasionally  Ibund  on  the  dry,  rocky  hills  in  Hot  Spring  County, 
Ark  resembling  the  wood  of  the  White  Pine.  In  these  forests  the  flue  tall  pines  tower  high  above 
the  .stunted  Scarlet,  Black,  and  White  Oaks  and  hickories,  but  the  growth  of  these  hard  woods 
almost  completely  overi)()wers  the  second  growth  of  pine. 

In  close  connection  with  the  great  markets  of  the  North,  and  nearest  to  the  timberless  region 
of  the  Northwest,  th<i  manufacture  of  lumber  in  this  region  is  fully  developed.  According  to 
information  received  at  Grandiu,  the  output  of  the  mills  located  along  the  Current  River  Valley 
Railroad,  the  Inm  Mountain  Railway,  the  Kansas  City,  Fort  Scott  and  Memphis  b'ailroad.  and  the 
Cane  Girardeau  and  Southwestern  road  amounted  for  the  year  ISOl-t*!' to  fully  .3(10,000,000  teet, 
boartl  measure.  At  such  rates  the  depletion  of  the  timber  wealth  of  this  forest  is  to  be  expected 
before  another  generation  has  passed  away. 

Under  the  existing  method  of  exploitation,  which  inxolves  the  almost  total  destruction  of  the 
smaller  timber  growth,  nothing  remains  to  be  depended  upon  for  the  future.  Considering  the 
difficulties  in  the  way  of  their  natural  renewal,  tliere  is  no  hope  left  for  their  n-storation  on  these 
knolls.  The  dense  undergrowth  and  brush  of  de<'iduous  trees  and  shrubs  whi.'li  completely  .shade 
the  soil,  the  rocky  surface  being  hidden  by  an  abundant  and  iutlammable  leaf  covering,  deprives 
the  pine  of  every  possibility  of  reproduction  by  natural  seeding,  even  if  the  seedlings  could  escape 

destruction  by  lire.  ,     ,  „.         •    ,  •  ^  ■     *i 

According  to  the  census  of  1880,'  extensive  bodies  of  Shortleaf  Pme  timber  exist  in  the 
eastern  part  of  the  Indian  Territory.  It  occurs  mixed  among  the  hard  woods  ou  the  higher  ridges 
of  the  timber  belt  in  the  Choctaw  Nation,  00  miles  in  lengih,  and  considerable  bodies  of  Shortleaf 
Pine  timber  in  belts  of  from  10  to  30  miles  in  length  and  L'  to  4  miles  wide  are  found  on  the  tributaries 
of  Grand  River  in  the  Cherokee  Nation,  and  in  a  large  body  of  timber  extending  for  25  miles  west 
of  Ream  this  tree  appears  to  reach  its  western  limit. 

The  great  importance  of  the  forests  of  Shortleaf  Pine  to  the  industrial  and  .-ommercial  interests 
of  the  country  west  of  the  Mississippi  River,  and  to  the  development  of  the  adjacent  tindierless 
Slates  and  T.-rritories.  is  forcibly  exhibited  by  the  enormous  production  of  lumber  tor  the  past  ten 
years     During  the  year  1801-92  at  a  low  estimate  not  less  than  1,270,000,000  feet,  board  measure, 


'  lleport  ui  TculU  Ccurtua,  vol.  'J,  18b-l. 
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Lave  been  shipped  fioiii  points  in  Texas,  Arkansas,  and  southern  ^Missouri  to  Northern  markets. 
This  amount  maybe  swelled  by  the  production  east  of  the  Mississippi  to  round  numbers  of 
1,500,000,()()0  feet,  board  measure. 

As  stated  before,  an  estimate  of  the  timber  of  this  species  standing  is  impossible  on  account 
of  its  scattered  distribution  and  prevalent  occurrence  in  mixed  growths.  P.nt  considering  the 
extent  of  the  areas  within  which  it  occurs  and  the  average  cut  on  the  same,  or  comparing  with  the 
amounts  of  Longleaf  Pine,  which  on  account  of  the  compact  bodies  in  which  it  occurs,  can  be  more 
readily  approximated,  it  is  safe  to  assume  tliat  very  much  less  than  100,000,000,000  feet  remain 
available,  while  the  cut  can  be  roughly  estimated  at  1,500,000,000  feet,  board  measure. 

PRODUCTS. 

Among  the  coniferous  trees  of  eastern  North  America  the  Shortleaf  I'ine  stands  next  to 
the  Longleaf  Pine  in  importance  to  the  lumber  industry  and  in  the  value  of  its  timber.  Freer 
from  resinous  matter,  softer,  more  easily  worked,  not  less  susceptible  of  a  good  finish,  the 
lumber  of  the  SLortleaf  Pine  is  often  preferred  by  the  cabinetmaker  and  the  house  carpenter  to 
that  of  the  Longleaf  Pine.  Less  tenacious,  and  of  less  power  of  resistance  under  strain,  it  is 
principally  used  for  the  lighter  framework  iu  buildings,  for  weatlierboarding,  flooring,  ceiling, 
wainscoting,  cases  for  windows  and  doors,  for  frames  and  sashes  of  all  kinds,  and  for  shingles. 
Most  of  the  dwellings  located  within  the  districts  where  this  tree  prevails  are  built  almost  entirely 
of  Shortleaf  Pine  lumber,  which  bears  ample  testimony  to  its  wide  usefulness.  It  is  also 
extensively  employed  iu  car  building,  for  cross-ties,  and  in  the  manufacture  of  furniture. 

NOMENCLATURE    AND    CLASSIFICATION. 

This  species,  like  all  of  the  same  genus  of  a  decidedly  Southern  distribution  in  the  Atlantic 
forest,  belongs  to  the  section  Pinmhr  as  defined  by  Engelmann,  with  cones  of  tough,  woody  scales 
their  exposed  ends  thickened  by  an  umbonate  swelling  (ai)ophysis),  which  is  armed  with  a  weaker 
or  stronger  deciduous  or  persistent  prickle  or  mucro.  It  was  first  described  by  Miller  in  the  year 
17G8  as  Pinus  echinata,^  and  under  that  name  recognized  by  the  earliest  writers  ou  North  American 
forest  trees;'  it  was  subsequently  named  by  an  obscure  writer  Pinus  rirf/iniana,  vai:  cehinata, 
])u  Eoi.-'  INIichaux  described  this  tree  in  his  North  American  Flora ^  under  the  name  of  PiniiJ, 
mitis,  which  received  general  recognition  and  by  which  it  is  known  to  botanists  to  the  present 
day.  Pinus  variabUu,  the  name  under  which  it  was  described  at  about  the  same  time  by  Lam- 
bert,=  was  adopted  by  Wildenow,  and  following  that  author  by  Pursh,  Nuttall,  l<;iliott,  and  a  few 
others  of  the  writers  on  the  botany  of  this  country.  In  following  strictly  the  rule  of  priority,  at 
present  m(jst  strongly  advocated  as  the  only  measure  to  avoid  further  the  confusion  arising  from 
an  endless  number  of  synonyms,  Pinus  mitis,  the  name  under  which  it  is  generally  known,  will 
have  to  be  abandoned,  and  the  more  obscure  one,  PmH.v  cch inatd ,  under  which  this  species  was 
first  published,  restored. 

Great  confusion  is  caused  by  the  various  appellations  this  tree  has  received  in  the  Phiglish  ver- 
nacular, being  indiscriminately  called  Shortleaf  Pine,  Yellow  Pine,  and  Spruce  Pine,  although  most 
widely  known  under  the  first  of  these  names,  and  in  the  markets  it  is  now  somewhat  doubtfully 
established  under  the  name  of  North  Carolina  Pine.  In  the  States  of  the  lower  South  it  is  fre- 
quently confounded  with  the  Loblolly  Pine,  as  the  timber  of  the  two  is  often,  if  not  mostly,  mixed. 
M.  A.  Curtis,  in  his  "Trees  of  North  Carolina,"  selected  for  this  tree  the  name  of  Yellow  Pine, 
strongly  recommending  its  general  adoption  in  order  to  introduce  greater  uniformity  in  the  desig- 
nations of  our  forest  trees.  Unfortunately  the  same  name  is  in  many  of  the  Southern  lumbering 
districts  bestowed  upon  the  Longleaf  Pine,  particularly  when  the  timber  is  spoken  of.  It  is  often 
(juite  impossible  to  determine  to  which  of  the  two  species  the  timber  is  to  be  referred  when  under 
that  name  it  is  quoted  in  the  reports  of  the  lumber  markets. 


'  Miller's  Dictiouaiy,  8tli  e<l.,  1768:  London. 

■-Marsliall's  Arboretum  Americanum:  Philaclelphia,  17S5. 

^  Du  Roi  Hb. 

■•A.  Michuux's  Flora  Amer.  boreal.,  Paris,  1803. 

'*  Description  of  the  Genus  Pinus:  A.  B.  Lambert,  1803  and  1824. 


EXPLANATION  OF  PLATE  XV. 

[Figures  natural  size,  except  wlierc  otlierwiso  noted.] 

Fig.  a,  })ranch  from  a  lower  liuib  bearing  male  iiilloiesceiice  with  llowers  in  a  (Icn.se  cluster  (fir.st  week  of  April, 
southern  Alabama) ;  h,  c,  branch  with  two  .subterminal  aments  of  female  Mowers  below  which  are  two  immature  cun.s 
of  one  season's  growth;  >l,  detached  male  flower  showing  basal  involucral  scales,  magnified  3  diameters;  c.  germi- 
nating seed  (February);  /,  same  seedling  one  month  later  (March)  with  7  cotyledcms  in  the  midst  of  which  the 
terminal  bud  shows  the  prinmry  leaves  appearing;  g,  seedling  about  the  close  of  the  first  season  with  terminal 
cluster  of  true  (secondary)  leaves,  below  wliich  are  seen  the  withered  primary  leaves;  li,  i,  transver.se  section  through 
base  of  two  and  three  leafed  leaf  bundle,  magnilicd  TA)  diameters,  showing  outer  small  hypodermal  cells,  the  stomata 
appearing  as  marginal  white  spots;  next  a  broad  band  of  large  in-walled  parenchymatous  cells  bearing  chlorophyll, 
within  which,  at  the  angles  of  the  leaf,  resin  ducts  appear  as  large  openings;  the  dark  areas  in  the  center  are  libro- 
vascular  bundles  surrounded  by  a  single  row  of  tliin-walled  cells  (bundle  sheath). 
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PiNus  echinata:    Seedlinq.  Male  and  Female  Flower,  and  Leaf  Sections. 
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Under  tlie  name  of  Spruce  Pine,  in  the  extreme  Southern  districts,  it  is  invariably  confounded 
with  the  true  Southern  Spruce  Pine  {Tinus  oJahra),  the  species  which  in  several  points  it  closely 
resembles  and  to  which  it  is  most  closely  related. 

BOTANICAL   DESCRIPTION. 

Leaves  mostly  2  (sometimes  3)  in  a  short  sheath,  3  to  5  inches  long;  cones  J  A  to  2  inches  long, 
oval  or  somewhat  conical;  scales  with  a  short,  tender,  straight,  and  Anally  incurved  i)rickle,  light 
brown.  Seeds  ratiier  small,  two-fifths  of  an  inch  long,  by  one-tenth  to  one-eighth  of  an  inch  wide, 
with  dark,  scattered  or  contiueut  specks;  the  wings  are  reddish  brown  and  about  one-half  of  an  inch 
long.  The  young  shoots  are  of  a  glaucous  violet  color.  The  bark  of  mature  trees  is  rather  thick 
and  broken  up  in  S(|uarish  plates.  The  different  general  appearance  of  the  tree  will  almost  always 
serve  to  quickly  distinguish  it  from  the  closely  related  Scrub  Pine  (Pinus  rinjInitDia)  which  is 
distinguished  by  its  shorter  and  more  rigid  leaves.  Any  doubt  can  be  removed  by  trying  the 
twigs;  those  of  the  Scrub  Pine  are  tough  while  those  of  the  Shortleaf  Pine  snap  off  readily.  The 
bark  is  of  a  light  reddish  browu  color,  and  on  the  lower  part  of  the  trunk  in  full-grown  trees 
three-fourths  to  fully  one  inch  thick  crossed  by  deep  furrows,  and  flaky. 

The  limbs  are  arranged  in  more  or  less  regular  whorls,  under  full  exjjosure,  forming  a  crown 
with  the  outline  of  a  truncated  pyramid,  by  which  the  tree  can  be  recognized  from  a  distance  and 
distinguished  from  kindred  species  with  which  it  happens  to  be  associated.  The  oldest  and  stout- 
est limbs  are  rarely  over  20  to  25  feet  in  length,  and  are  somewhat  drooping. 

It  is  indeed  a  l)eautiful  tree,  with  its  stately,  gently  tapering  trunk  and  its  finely  shaped  full 
crown  clothed  in  an  abundance  of  foliage,  bearing  the  stamp  of  thrifty  and  vigorous  growth. 

Learts. — The  secondary  or  foliage  leaves  are  fouud  mostly  2  in  a,  sheath,  and  on  shoots  of  vig- 
orous p-owth  often  3  are  found  in  a  bundle;  occasionally  whole  trees  are  seen  with  3  leaves  in  a 
sheath  and  in  some  rare  instances  on  young  trees  even  i  have  been  counted  (PI.  XVI,  (/,  h).  The 
leaves  vary  from  3  to  4  inches  and  a  little  over  in  length;  they  are  slender,  about  one-eighteenth 
of  an  inch  wide,  strongly  concave,  slightly  twisted,  faintly  serrulate,  and  abruptly  sharp  i)ointed, 
while  young  of  a  yellowish  and  later  on  of  a  deeper  green  color.  In  the  cross  scftion  (PI.  X^',  //,  (') 
they  present  a  semicircular  outliue;  examined  under  the  microscope  they  show  on  both  sides  about 
ten  rows  of  minute  stomata  (breathing  pores)  the  small  epidermal  cells  underlaid  by  a  single  layer 
of  rather  thin-walled  hypodermal  or  strengthening  cells;  in  the  specimens  examined  from  3  to  i 
peripheral  resin  ducts  were  found,  the  bundle  sheath  consisting  of  a  single  row  of  ctdls.  The  sheath 
invests  the  leaves  closely  and  rarely  exceeds  at  any  stages  of  growth  three-sixteenths  of  an  inch; 
the  leaves  are  shed  during  the  latter  part  of  their  second  year. 

The  bract-like  scales  (PI.  XV,  b.  c),  modified  primary  leaves,  which  densely  cover  the  young 
shoots  and  in  the  axils  of  which  the  foliage  leaves  are  produced,  are  while  young  of  a  grayish  c(jlor, 
closely  appressed,  lanceolate,  acuminate,  and  fringed;  with  the  subsequent  development  of  the 
foliage  leaves  aud  the  increase  of  the  shoot  in  length,  their  tips  become  dried  and  are  cast  off. 
As  the  tender  shoots  become  hardened  they  assume  a  glaucous  purplisli  color. 

Flowers. — The  flower  buds  make  their  appearance  during  the  latter  part  of  the  winter  aud 
begin,  in  stations  of  southern  latitudes,  to  open  near  the  end  of  March  (Baldwin  County,  Ala., 
March26),  and  farther  north  from  three  to  four  weeks  later  (Cullman,  Ala.,  April  28).  The  stami- 
uate  flowers  are  closely  sessile,  to  the  number  of  fifteen  to  twenty  surrounding  the  terminal  bud 
(PI.  XV,  rt),  which  at  the  time  has  scarcely  grown  to  the  length  of  an  eighth  of  an  inch.  The 
staminal  column,  of  a  pale  purplish  color,  does  not  exceed  three-fourths  of  an  inch  in  length, 
is  less  than  one-eighth  of  an  inch  in  thickness,  and  is  surrounded  by  eight  or  nine  decussate 
scales,  those  of  the  first  pair  being  strongly  keeled  and  scarcely  half  the  size  of  the  others  (PI. 
XV,  d).  The  crest  of  the  anthers  is  nearly  circular  and  slightly  denticulate.  The  male  flowers 
are  shed  immediately  after  the  discharge  of  the  pollen.  The  female  flowers  are  united  in  an 
oblong,  obtuse,  short-stalked  catkiu  of  a  delicate  rose-pink  color,  about  one-fourth  of  an  inch  in 
length.  They  are  rarely  single,  but  mostly  from  two  to  four,  produced  closely  below  the  apex  of 
the  youngest  shoot  (I'l.  XV,  h).  The  stipe  of  the  catkin,  not  over  three-eighths  of  an  inch  in 
length,  is  invested  by  twentyto  twenty-four  hyaline  lanceolate,  pointed,  iuvolucral  scales,  those 
immediately  surrounding  the  flowers  being  widely  spreading.  The  bracts  subtending  the  carpellary 
scales  cover  the  latter  to  the  base  of  their  long,  subulate,  erect  tips. 


EXPLANATION  OF  PLATE  XVI. 

Fig.  a,  brunch  with  inaturo  closed  cones  (October  of  seconil  season);  h,  iw.itAirv  cone;  c,  cmie  scale,  outer  or 
dorsal  view  sliowini;  ai.oiilijsis;  <l,  ventral  view  of  tile  same  with  seed  in  place;  e,  seed  detached  fromwiu-f;  /,  seed 
with  win^-  intact;  y,  leaf  forms,  two  and  three  Icafcnl  bundles. 
9G 
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After  fertilization  has  taken  place  the  slioots  beariiijj  the  fertile  flowers  increase  rapidly  in 
length.  Fertile  eatkiu.s  are  Irequeiitly  fonnd  on  the  older  branches,  produced  on  brauchlets  from 
adventitious  buds.  The  tree  begins  to  produce  Howers  wlien  from  ten  to  twelve  years  old,  according 
to  exposure;  male  flowers  have  been  observed  one  or  two  seasons  earlier. 

Cowes.— Every  season  cones  are  produced  in  great  abundance.  The  couelets  of  the  first  year, 
borne  on  a  short,  horizontal  stalk,  are  oval  in  shape,  scarcely  one  half  an  inch  in  length,  the 
S(|uarrose  tips  of  the  scales  giving  them  the  ecliinate  appearance  from  which  the  botanical  name 
first  giveii  to  this  species  was  undoubtedly  derived  (PI.  X\',  c). 

Fully  matured  by  the  end  of  the  second  year,  the  cones  are  nearly  sessile,  oval,  of  dull  or 
leather  brown  color,  li  to  rarely  2  inches  long,  and  when  open,  nearly  as  wide;  they  are  frequently 
smooth  (PI.  XVI,  a,  b).  Tlie  scales  are  hard,  with  a  slightly  swelled  apopliysis,  devoid  of  or  armed 
with  the  weak,  more  or  less  deciduous  prickle  (PI.  XVI  c,  <t).  The  cones  open  early  in  the  fall,  and 
remain,  after  the  discharge  of  their  seeds,  for  several  years  on  the  branches.  In  consequence 
the  older  trees  are  covered  with  them  through  all  seasons. 

Seed.— Tha  Shortleaf  Pine  produces  seeds  in  greatest  abundance;  its  crops  seem  never  to  fail. 
Tlie  seeds  are  small,  triangular,  three  sixteenths  of  an  inch  long  by  one-eighth  of  an  inch  wide  the 
hard,  roughish  testa  marked  with  three  indistinct  ridges  and  more  or  less  with  confluent  specks- 
the  wing  is  of  a  light,  reddish  brown,  half  an  inch  in  length  and  deciduous  during  germination 
(PI.  XV,  e.,f).  The  seeds  retain  their  vitality  lor  several  years;  fresh,  they  will  germinate  in  from 
ten  to  fifteen  days.  The  number  of  seeds  to  the  ounce  is  about  5,000;  wafted  by  the  wind  over 
wide  distances  and  germinating  early  during  the  first  days  of  spring,  their  offspring  are  found  to 
take  possession  of  every  opening  in  tlie  forest  and  of  the  old  fields  in  localities  favorable  to  their 
growth. 

THE    WOOD. 

The  wood  of  Shortleaf  Pine  resembles  that  of  the  Loblolly  in  almost  every  respect.  The 
sapwood  is  clearly  defined,  being  quite  broad,  and  even  in  very  old  trees  forms  fully  one  half  of  the 
total  volume  of  the  trunk.  In  thirteen  trees  one  hundred  to  one  hundred  and  fifty  years  old,  the 
average  width  of  sapwood  was  found  to  be  about  4  inches,  while  even  in  trees  over  one  hundred 
and  fifty  years  old  its  average  -width  was  3  inches.  In  the  former  case,  the  sapwood  formed  05  to 
70  per  cent  of  the  volume  of  the  logs;  in  the  latter,  50  to  55  per  cent,  while  in  a  set  of  trees  fifty 
to  one  hundred  years  old  it  formed  fully  80  per  cent  of  all  the  wood.  The  change  from  sapwood  to 
hardwood  proceeds  much  as  in  Loblolly  Pine.  It  begins  when  the  tree  (or  any  disk)  is  about 
twenty-five  to  thirty  years  old,  and  is  retarded  more  and  more  with  age,  so  that  in  old  trees  as 
many  as  eighty  or  even  one  hundred  rings  are  counted  in  the  sapwood,  while  in  young  and  thrifty 
trees  not  more  than  thirty  to  forty  may  occur. 

In  keeping  with  the  large  amount  of  sapwood,  the  weight  of  green  Shortleaf  Pine  is  rather 
great,  varying,  for  entire  logs,  from  45  to  55  pounds  i)er  cubic  foot,  commonly  approaching  GO  pounds 
in  the  largely  water-filled  outer  portions  of  the  sapwood. 

When  kiln  dried,  the  wood  of  trees  one  hundred  to  one  hundred  and  fifty  years  old  weighs 
on  the  average  about  .32  pounds  per  cubic  foot.  As  in  other  pines,  the  butt  is  15  to  20  per  cent 
heavier  than  the  top,  and  the  wood  of  the  inner  forty  to  fifty  rings  excels  in  weight  and  strength 
the  wood  of  tlie  outer  parts  of  old  h^gs.  As  was  stated  for  Loblolly,  the  sapwood  may  be  light, 
heavy,  weak,  or  strong,  according  to  the  age  of  the  tree  from  which  it  is  obtained.  As  might  be 
expected  from  the  great  range  of  distribution  of  this  tree,  its  wood,  like  that  of  Loblolly,  varies 
within  very  wide  limits.  Specimens  from  Missouri  (near  its  northern  limits)  are  generally  lighter 
and  less  resinous  thau  those  from  farther  south,  and  frequently  resemble  the  wood  of  the  Norway 
Pine,  while  many  select  specimens  fi-om  the  Gulf  and  South  Atlantic  States  rival  in  weight  and 
strength  the  best  grades  of  Longleaf  Pine.  In  its  strength,  as  in  its  weight,  the  Shortleaf  follows 
Loblolly  Pine. 

The  average  of  a  large  series  of  tests  furnishes  the  following  average  values  for  dry  pieces  of 
this  si)ecies: 

Lbs.  per  sq.  inch. 

Modulus  of  elasticity 1,  GOO,  000 

Transver.se  strength y  230 

Compression  endwise 5,900 

Shearing  along  the  liber 688 
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As  the  average  weight  of  this  series  was  3S  pounds  pec  cubic  foot,  or  about  Ifi  jjer  cent  heavier 
than  the  average  weight  involving  all  parts  of  all  the  trees,  these  figures  should  be  reduced  by 
that  per  cent  to  rejjresent  the  true  average  for  the  wood  of  the  species. 

In  drying,  100  pounds  of  wood  lose  from  40  to  50  pounds  of  water,  the  bulk  of  which  comes 
from  the  sapwood,  which  contains  GO  per  cent  and  more,  while  the  heartwood,  like  that  of  most 
pines,  contains  about  25  per  cent. 

The  shrinkage  in  volume  consequent  on  drying  amounts  to  about  11  per  cent.  It  is  about  13 
per  cent  in  the  wood  of  the  butt  and  about  10  per  cent  in  that  of  the  upper  logs,  varying  in  this 
respect  directly  as  the  weight  of  the  dry  wooa.  Of  the  11  per  cent,  about  8  per  cent  fall  to  the 
tangent  or  occur  along  the  rings  and  3  to  5  per  cent  along  the  radius. 

The  structure  of  the  wood  of  Shortleaf  Pine  is  essentially  the  same  as  that  of  Loblolly.  Sum- 
merwood  and  springwood  are  sharply  defined.  The  proportion  of  the  former  to  the  wood  on  tlie 
whole  varies,  as  in  I>oblolly,  in  the  same  manner  as  the  weight  of  the  wood,  being  greater  in  tlie 
butt  than  top,  greater  in  the  wood  of  the  inner  rings  than  in  the  wood  farther  out,  and  greatly 
reduced  in  all  cases  where  the  growth  of  the  tree  is  suddenly  retarded  by  unfavorable  seasons, 
but  is  otherwise  (piite  independent  of  the  width  of  the  rings. 

For  details  of  structure,  consult  the  comparative  study  of  Mr.  Eoth,  appended  to  these 
monographs. 

PROGRESS   OF   DEVELOPJVIENT. 

The  seeds  begin  to  swell  and  to  germinate  in  the  early  days  of  spring.  In  Mobile  County,  ou 
the  end  of  the  first  week  of  ^larch,  the  plantlets  had  their  cotyledons  fully  unfolded,  which  were 
found  to  vary  from  six  to  seven  in  number,  with  the  lower  (hypocotyledonary)  part  of  the  axis  from 
li  to  2  inches  long,  the  rootlets  being  somewhat  less  in  length  (PI.  XV,  c,g).  The  development 
of  the  upper  part  of  the  axis  (caulicle)  from  the  terminal  budlet  and  of  the  primary  acerose  leaves 
proceeds  now  rapidly.  These  primary  leaves  succeeding  the  cotyledons  are  stiff  and  spreading, 
about  three-fourths  of  an  inch  long  and  covering  the  stem  densely  (PI.  XV,  (j),  remain  during  the 
first  season,  withering  from  below  during  the  warmer  part  of  the  season.  By  the  close  of  the  first 
season  the  caulicle  or  first  shoot  has  attaineti  a  length  of  from  3  to  4  inches.  On  the  shoot  of 
the  second  season  (rarely  biifore)  the  secondary  leaves,  which  constitute  the  foliage,  make  their 
appearance  from  the  undeveloped  branchlets  in  the  axis  of  the  primary  leaves  (PI.  XY,  g).  At 
the  end  of  the  second  year  the  plants  are  7  to  8  inches  high,  with  a  taproot  2  to  3  inches 
long.  During  tins  season  adventitious  buds  appear  at  the  collar  of  the  stem,  which  bring  forth 
vigorous  sprouts,  particularly  if  the  stem  has  sustained  the  slightest  injury.  These  shoots  are 
covered  with  primary  heaves,  which  are  retained  for  one  season.  They  are  apt  to  form  strong 
brandies  before  the  tree  has  reached  its  fourth  or  fifth  year;  such  branches,  which  are  produced 
profusely  from  the  stumps  of  larger  trees,  scai'cely  survive  another  season.  Jt  is  rarely  that 
branches  are  produced  in  the  second  year,  the  first  branches  appearing  generally  in  the  third 
season  in  whorls  of  three  to  four.  In  the  third  year  foliage  leaves  alone  are  produced  in  the  axils 
of  scales  with  their  bases  close  to  the  stem.  At  the  close  of  the  third  year  tlie  plants  are  from  12 
to  18  inches  high.  Now  the  development  of  the  root  system  advances  rapidly,  the  taproot  being 
by  this  time  about  8  or  10  inches  long,  with  strong  lateral  roots  often  double  that  length.  Both 
taproot  and  lateral  roots  arc  liiially  vigorously  developed,  penetrating  deej)  into  the  ground,  so 
that  trees  of  this  species  are  rarely  blown  down  by  winds.  At  the  end  of  the  fourth  year  the 
plants  are  from  2  to  3  feet  high,  with  the  stem  at  best  from  five-eighths  to  seven-eighths  of  au 
inch  thick. 

The  branches  of  the  whorls  begin  now  in  their  turn  to  develop  l)ranchl('ts  in  w  horls  of  secondary 
order.  The  development  of  the  primary  axis  and  its  branch  system  proceeds  henceforth  in  the 
regular  acropetal  order.  As  in  all  pines,  the  shoot  of  the  main  axis  takes  the  lead  in  rapidity  and 
vigor  of  growth.  By  a  number  of  measurements  made  at  Cullman,  north  .Vlabama,  of  trees  from 
the  ojjenings  in  the  forest,  as  well  as  from  clearings,  it  was  found  that  by  the  end  of  the  fifth  year 
they  had  attainetl  a  height  varying  between  3  and  5  feet,  rarely  over,  the  stem  being  from  five-eighths 
to  seven-eighths  of  an  inch  in  thickness;  by  the  end  of  the  sixth  year,  from  0  to  9  feet  high  and 
from  one-half  to  2  inches  in  diameter;  and  at  the  tenth  year,  from  10  to  10  feet  high  and  liom  2 
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to  2i  inches  iu  diameter.  At  tbe  age  of  fifteen  to  twenty  years,  with  a  total  lieiglit  of  from  20  to  30 
feet  and  a  diameter  breast  high  of  i  to  .">  inches,  the  crown  of  the  tree  occupies  from  one-half  to 
five-eighths  of  its  height.  Henceforth  thronghout  the  ])eriod  of  quickest  growth  its  rate  is  greatly 
influenced  by  conditions  of  light  and  soil.  At  the  age  of  fifty  years  the  height  of  the  trees  varies 
between  40  and  GO  feet  and  the  diameter  breast  high  between  10  and  14  inches.  About  this  age, 
or  perhaps  a  short  time  before,  the  lieight  growth  begins  to  decline  and  the  branches  become 
somewhar  reclining  below  and  spreading  toward  the  top,  and  consequently  the  head  of  the  tree 
becomes  more  rounded  in  ontliue.  Between  the  ages  of  sixty  and  seventy  years  the  trees  are  from 
50  to  70  feet  high  and  from  12  to  15  inches  in  diameter,  with  the  trunk  clear  of  limbs  for  30  to 
rarely  over  40  feet.  From  this  period  on  the  growth  proceeds  at  a  slower  rate.  On  reaching  its 
one  hundredth  year  tlie  tree  has  attained  a  height  between  90  and  95  feet  and  a  diameter  of 
from  K!  to  19  inches  at  most.  Having  now  passed  its  period  of  vigorous  life,  the  growth  is 
henceforth  insignificant.  Between  the  ages  of  one  hundred  and  twenty  and  one  hundred  and 
thirty  years  trees  were  found  90  to  110  feet  high  and  from  IS  to  24  inches  in  diameter.  The  oldest 
tree  encountered  in  the  measurements,  with  two  hundred  and  eight  rings  of  annual  growth  iu 
the  stump,  scarcely  exceeded  109  feet  iu  height  and  measured  24  inches  in  diameter.  The  largest 
tree  felled  was  117  feet  high  and  25  inches  iu  diameter,  with  one  hundred  and  forty-three  rings  iu 
the  stump.     Occasionally  trees  are  found  of  a  diameter  exceeding  3  feet,  but  such  are  exceptional. 

Table  I. — Croivth  of  Sliorthaf  ri)ie  (Piniis  echinata),  from  eight  to  fifty  years. 


Number  of 
tree. 

Eings 

in 
stump. 

1 

8 
8 
9 
10 
10 

12 
11 
12 
12 
12 
13 
13 
13 

15 
15 
18 
19 
19 
20 
19 
22 
27 
24 
25 
41 

9 

3         

5 

173 

138 

9     

137 

C 

5 

10 

s 

136  

171   

159 

135 

134 

161 

160 

157 

138 

170   

155   .. 

Diame- 
ter at 

breast 
hiKh. 


Incites. 
2 


Height 
to 

first 
limb. 


Feet. 
6 


12 

10 
15 
22 
10 
14 
8J 
12 
12J 
22 
15 
51 


Total 
height. 


Feet. 

n 

11 
11 
17 
11 

11 
H 
20 
16 
19 
16 
17 
20 

24 

20 

36 

37 

20 

26 

25J 

25 

25i 

33' 

34 

70 


Locality. 


Remarks. 


shoot, 


Cullman,  Ala Clearing  made  in  1879  for  pasture  in  dense  pine  thicket. 

do Do. 

.do Do. 

-do Rocky  hillside,  border  of  thicket. 

■do Kocky  liillside  in  dense  thicket  of  vigorous  growtli;  youngest  i 

19  inches. 

ivins.  Tex Exposure  free  in  opening  of  forest. 

Grandin,  llo '  Kocky  tableland:  opening  in  forest. 

Cullm.an,  Ala IJorderof  tliicket;  freely  exposed. 

Graudin.Mo Rocky  table-land;  partially  exposed ;  in  forest. 

Cullman,  Ala Exposed ;  border  of  woods. 

do Do. 

do In  midst  of  thicket;  old  clearing. 

do \  Old  p.asture,  cleared  in  1879;  most  vigoruuH  growth;  young  shoot  19 

inches. 

...do Do. 

Grandin,  Mo Rocky  hills ;  open  forest. 

Bivins,  Tex Open  forest. 

Gurdon,  Ark Exposure  free:  open  grove  of  second  growth. 

Grandin,  Mo Oppressed  in  forest  opening  by  oak  scrub. 

do Rocky ;  open  woods. 

Gurdon,  Ark Open  grove :  closely  oppressed. 

do Open  grove  of  second  growth. 

do Do. 

do Do. 

Bivins,  Tex Partially  free;  iu  forest. 

Gurdon,  Ark Free;  old  tield. 
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T.Mil.K  II. — Urowth  iif  Shurtlcaf  I'iue  ibiiinij  sfaye  of  riyorous  ijruutk,  from  fiftij  to  (iiie  hundred  and  twenty  iitiim. 


Number  of 
tree. 

Kings 

iu 
stump. 

Diameter— 

briast   Jl^Z 
high.    ""^"■ 

Height 
to  tirst 
limb  or 
crown. 

Total 
height. 

Length 
timber. 

Locality. 

Beraarks. 

169 

52 

58 
60 

73 
102 
102 

Inehet. 

,-^ 

Id 

12 

16i 

18 

19 

15 

22 

21 

11 

Inch  eg. 
""'Mi 

Feet. 
22 

20 
45 

11 
45 
38 
32 
42 

41 
46 
45 

Feet. 
46 

50 
81 

80 
94 
95 

109 
64J 

101 

74 
93 
93 

Feet. 

Bivins.Tex 

168 

.do 

poaure  free. 
Kxiiosure  free;  opening  in  fori^st. 
Coastline;  loamy  sand,  withC^ubjin  IMnc;  cxjiosure 

free. 
Opening  in  forej*t ;  expo.sure  partially  free. 
Oppressed. 

IC7  

32 

Baldwin  County,  Ala., 
nearTeuaaw  Kiver. 

165  

do 

164 

do                

152 

102 

38 
30 
40 

Exposure  free :  open  forest. 

Partially  free  on  gravelly  ridge. 

Exposure  partially  free;    open  forest;    dry   bill; 

sandy,  gravelly  loani. 
Exposure  free;  gravelly  loam. 
Oppressed  on  all  sides;  red   heart  above  36  feet. 
Exposure  free;    open   forest;    rockj,  and  sandy 

loam. 

105 
109 

111 
114 
116 

Cullman,  .Ma 

do      

31 

do 

166 

46 
42 

liivin.s.  lex 

1     

Tabi.k  III. — (iron-ill  of  Shortleuf  Pine  diiriny  uliiye  of  slow  yrowth,  hittut  alayi-  of  life. 


Kiu  gs 

ill 
stump. 

Diameter — 

Height 
to  first 
limb  or 
crown. 

Total 
height. 

Length 
of  mer- 
cli  ant- 
able 
timber. 

Locality. 

Number  of 
of  tree. 

At 

breast 

high. 

Below 
ci'own. 

Remarks. 

150 

120 
120 
120 
132 
132 
140 

Inches. 
24 
20 
20 
24 
20 
17 
25 
20 
31 
22 

24 
23 

25 

Inches. 
........ 

""io" 
""ii" 

20i 
22 

Feet. 
45 
73 
47 
47 
42 
39 
46 
50 
46 
42 

37 
61 

55 

Feet. 

92 
110 

95 
106 

87 

92 
117 
100 
102 

91 

119 
108 

110 

Feet. 
42 
60 
45 
43 
40 
38 
45 
50 
40 
40 

37 
40 

50 

Cullman,  Ala 

Gurd<ni,  Ark 

do 

Open  forest ;  bills :  soil,  sandy  elay ;  exposure  free. 
Open  forest;  gentle  declivity;  gravelly  clay. 
Do 

1,53           

150a 

do 

Do 

129 

Cullnijin,  .Via 

Grandiii,  Mo 

Ciurdou,  .\rk 

Grandiu,  Mo 

do. 

Open  forest;  clay  hill;  exposure  free. 
Exposure  free  ;  rocky  tableland. 
Exposure  free;  gravelly  hillside, 
liockv  tuble-laud ;  exposure  free. 
Do. 

1.54 

128 

150 
174 

180 

195 
204 

218 

127  . 

130 

do 

Kocky  table-land;  exposure  parti:illy  free;    slightly 

suppressed. 
Cold  soil ;  exposure  free. 
Cold  soil;  exposure  free;  affected  above  40  feet  with 

red  heart. 
Exposure  free;  soil  loamy;  deep. 

162 

Bivins.Tex 

do 

Grandiu, Mo 

103 

131 

I<'roiii  tlie  geiK'!'!'!  table  (Xo.  IV)  and  the  corrcspondiiii;  diaurani  it  seeni.s  tliat  in  the  average 
tlie  tree  at  twenty  i.s  about  30  feet  liigli,  reaches  50  feet  at  tlie  age  of  forty,  and  tliat  its  growtli  iu 
heigiit  is  in  the  main  (iuished  at  the  early  age  of  70.  Iu  keepiug  with  this,  the  growth  in 
diameter  is  (juite  rapid  during  the  first  fifty  years,  continues  at  a  moderate  pace  uj)  to  SO,  when 
the  age  of  extreme  alow  growth  is  entered. 
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Diameter 

with  barli 

(bre.ist 

high). 

Length 
of  log 
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DIAMETERS 
IN  INCHES. 


Fiii.  11.  -drowlli  of  Shurtkaf  Pine:  neight,  diameter,  and  cuhic  content,"!  of  average  trees  at  10,  20,  etc.,  years  of  age. 


OONDII'IONS    OF    DEVELOPMENT. 

<Vo/7  (tnd  ell  with:— Tim  Slioitleal' Tine  preiVis  a  well-draiued,  light  sandy  or  gravelly  clay  soil 
or  warm  loam,  even  if  delicicnt  in  the  elements  of  plant  food.  Soils  of  thi.s  character  which  aie 
found  widely  prevailing  over  the  undulating  or  broken  uplands,  if  only  of  sufiicienfc  depth,  will 
produce  this  tree  in  greatest  perfection.  It  avoids  the  strongly  calcareous  and  the  rich  alluvial 
soils,  as  well  as  purely  silicious,  being  dependent  on  the  presence  of  a  certain  amount  of  clay  by 
which   tlie  mechanical  condition  of  the  .soil  is  inqa-oved,  rendering  it  more  compact  and   more 
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retentive  of  moisture.  That  a  purely  sandy  and  highly  porous  soil  is  not  favorable  to  this  tree 
is  shown  by  tlie  stunted  growth  of  the  waifs  sometimes  found  in  the  openings  of  the  forests  of 
Longleaf  Pine  on  the  sandy,  arid  uplands  in  the  lower  part  of  the  coast  pine  belt. 

Distributed  in  its  range  over  10  degrees  of  latitude  and  exposed  to  wide  differences  of 
temperature,  it  shows  almost  the  same  thrift  of  growth  near  its  northern  limits  under  the  isotherm 
of  50°  F.,  and  in  regions  where  the  thermometer  falls  to  near  20"  below  zero,  as  in  lower  latitudes 
with  a  mean  annual  temperature  of  64°  F.     It  can,  therefore,  endure  a  considerable  range  of 

temperature.  ,•,■,« 

The  conditions  of  atmospheric  moisture  evidently  exercise  a  much  more  decided  mtluenee 
over  its  distribution,  and,  without  doubt,  upon  its  individual  development.  The  tree  is  found  in 
greatest  abundance  and  of  best  growth  where,  within  the  limits  of  its  distribution,  the  annual 
rainfall  varies  between  48  to  52  inches,  it  is  less  fre(iuent  in  the  districts  where  tlie  precipitation 
exceeds  5G  inches,  still  scarcer  where  the  annual  rainfall  averages  below  44  inches,  and  entirely 
wanting  where  this  is  less  than  40  inches.  Hence  it  is  found  best  developed  in  the  upper  part  of 
the  Gulf  States  and  west  of  the  Mississippi  Eiver  in  adjacent  northern  districts  from  the  interior 
of  Georgia  to  northeastern  Texas,  where  the  most  favorable  conditions  in  regard  to  atmospheric 
precipitation  prevail.  The  tree  seems  to  avoid  the  humid  air  of  the  coast  along  the  Gulf,  as  well 
as  along  the  seashore  of  the  Southern  Atlantic  States,  nor  does  it  ascend  the  mountains  in  these 
States  above  an  altitude  of  2,500  feet. 

RELATION    TO   LIGHT   AND   ASSOCIATED   SPECIES. 

The  Shortleaf  IMne,  like  most  pines,  is  a  light  needing  species,  being,  however,  less  sensitive 
to  a  deficiency  in  this  direction  tluin  the  Longleaf  and  Cuban  pines,  wliich  latter  succumb  in 
competition  with  the  Shortleaf  Fine.  Originally  the  Shortleaf  Pine  is  found  more  or  less  asso- 
ciated with  various  oaks  (Spanish  Oak,  Blackjack,  Scarlet  Oak,  Post  Oak,  and  Black  Oak),  the 
Mockernut  and  the  Pignut  Hickory,  and  more  rarely  with  the  Chestnut,  the  Mountain  Oak,  and 
the  Scrub  Pine.  All  of  these  species  prefer  the  warm,  lighter  soils  of  the  uplands.  These 
companions  of  the  Shortleaf  Pine  are  Joined  in  the  lower  Southern  States  by  tlie  Loblolly  ami 
Longleaf  Pine.  Wherever  in  these  upland  forests  an  opening  is  made  the  Shortleat  Pine  gains 
over  its  associates,  finding  its  only  successful  rival  in  the  Loblolly  Pine.  It  is  in  the  Southern 
States  proverbial  that  in  the  upland  forests  "the  pine  is  crowding  out  the  hardwood  timber," 
a  fact  early  observed.  The  disi>lacemeiit  is  eh'ected  either  gradually  in  the  course  of  time,  or 
instatitlv  w  hen  the  removal  of  the  original  timber  growth  has  been  sudden.  In  the  upper  part 
of  the  maritime  pine  belt,  where  it  is  associated  with  the  Longleaf  I'ine.  the  latter  is  sure  to  be 
replaced  by  the  Shortleaf  species,  often  Joined  in  the  course  of  such  invasion  by  the  Loblolly  Pine, 


ENEMIES. 


Little  is  known  of  the  fungoid  parasites  and  of  the  insects  endangering  the  life  of  the 
Shortleaf  Pine.  From  my  own  observation,  it  seems  that  this  tree  is  less  atfected  by  the  former 
than  the  other  pines  of  the  same  region,  in  the  lumbering  districts  of  Alabama  a  disease  called 
rediieart  or  redrot,  caused  by  tlie  inyccliiini  of  a  large  specnes  of  Polyporiis,  wliich  is  so  highly 
destructive  to  the  Longleaf  Pine,  is  in  tiiis  species  almost  unknown.  In  northeastern  Texas  this 
disease  was  lound  to  atfect  the  superannuated  timber  trees,  which  were  over  two  hundred  years 
old  According  to  A.  S.  Packard '  the  hosts  of  insects  affecting  this  pine  seriously  are  scarcely  less 
in  number  tliairthose  infesting  the  Longleaf  Pine;  its  enemies  belong  to  the  same  or  very  nearly 
related  kinds.  Among  the  borers  the  Mon:>h(imnus  confuxor  and  other  species  of  the  same  genus 
dig  burrows  in  the  timber  to  the  heart;  the  larvae  of  numerous  Buprcxtiihr.  Cminibiriila.  and 
cCrrulioitidw  burrow  under  the  bark,  and  the  Tomicus  niUiiiraphus,  vacotiniplnis,  rinlatus.  and 
other  species  of  ScohjHda;  at  certain  sensons  are  in  immense  niunbers  carrying  on  their  w.uk 
of  destruction  in  the  cambium  layer,  leaving  in  wonderful  delineation  on  the  inside  of  the  bark 
the  marks  (.f  their  pernicious  activity  and  causing  the  speedy  death  of  the  tree. 

Mr.  E.  A.  Schwar/,  of  the  Division  of  iMitomology,  Department  of  Agriculture,  remarks  in  this 
couuectiou  tliat  of  more  than  usual  interest  is  the  remarkable  and  disastrous  invasion  of  one  of 

'  A.  S.  Packard  :  Insects  iujuriouH  t"  forest  and  sbade  trees. 
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these  bark-boring  Scolytid  beetles  {Dendr<>cion}is  frontalis),  which  in  former  years  was  universally 
considered  a  rare  species.  This  invasion  started  in  ISSS  from  the  moniitainons  regions  of  West 
Virginia  and  within  four  years  spread  throughont  the  Allegliany  Mountains  and  adjacent  lowlands 
from  Pennsylvania  to  the  Caroliuas.  The  amount  of  damage  caused  by  this  beetle  within  that  time 
to  the  Shortleaf  Pine  and  other  pine  trees  has  been  enormous.  A  contagions  disease,  probably  of 
a  fungoid  eliaracter,  terminated  in  1892  this  invasion  just  as  suddenly  as  it  liad  commenced,  and 
in  1893  not  a  single  living  beetle  could  be  found  throughout  the  infested  region.  The  white  froth 
hiding  the  larva  of  a  tree  jumper  [Aphvophora  pnraJlehi)  is  very  common  on  the  summits  of  the 
twigs,  the  larva'  of  the  sawtlies  are  seen  at  the  same  season  to  feed  on  the  tender,  young  foliage, 
which  is  also  infested  by  a  small  white  Gelechia  depositing  its  eggs  on  the  leaves,  the  larvse  boring 
into  them  to  provide  shelter  for  their  pupie;  and  according  to  Mr.  Schwarz  the  leaves  of  the 
Shortleaf  Pine  are  frequently  found  completely  covered  by  a  scale  insect  (Mytihinpin  pinifoluc), 
causing  what  is  termed  in  New  England  the  "white  malady"  of  the  pine.  Of  the  flat-headed 
borers,  larvte  of  the  Buprestidcv,  the  most  injurious  species  are  Chri/nohotlni.s  dentipes  (Germ.), 
Calcophora  virginicnsis  (Drury);  less  common,  Calmpliora  ycorgiana  (Lee.)  and  Buprestis  lincata 
Fab.  (Schwarz). 

Exposed  to  the  same  dangers  of  destruction  by  forest  fires  and  by  live  stock  of  every  kind 
which  threaten  the  Longleaf  species  with  extermination,  the  chances  of  this  pine  to  resist  them 
and  to  escape  such  eventually  are  more  favorable  in  consequence  of  the  greater  ftvcilities  for  its 
reproduction  and  of  its  rapidity  of  growth  during  the  earliest  stages  of  its  existence. 

The  pernicious  influences  of  the  first  of  these  agencies  is,  however,  painfully  visible  near  the 
settlements  where  tlie  forest  is  exposed  to  its  effects  one  season  after  another.  In  such  localities 
the  pines  are  of  stunted  growth;  in  the  middle  stage— their  very  prime  of  life— they  exhibit  signs 
of  decay  and  early  death.  But  few  of  the  younger  trees  exposed  to  fire  were  found  on  close 
examination  to  be  free  from  defects  and  marks  of  iniiiending  disease. 

Confined  to  the  gentle  slopes  of  the  low  hill  country,  to  r<)llinguj)lands,  and  to  broad  table-lands, 
this  tree  is  scarcely  exposed  to  destruction  by  torrents  and  floods.  Unsought  for  its  resinous 
juices,  it  is  not  subjected  to  the  wholesale  destruction  caused  by  the  prevalent  metliods  employed 
in  the  manufacture  of  naval  stores.  No  other  timber  tree  found  in  the  soutliern  portion  of  the 
Atlantic  forest  region  is  more  easy  of  natural  reproduction  than  this  species  throughout  the  wide 
range  of  its  distribution.  This  is  readily  accounted  for  by  its  great  fecundity,  tiie  seeds  produced 
in  great  abundance  almost  without  failure  every  year  being  profusely  spread  far  and  wide,  and 
germinating  easily  wherever  the  proper  soil  and  a  chance  is  offered  for  tlieir  reception.  By  their 
thrifty  growth  the  seedlings  soon  gain  the  upper  hand  over  the  contemporary  growth  of  other 
species. 

Throughout  the  interior  of  the  Atlantic  and  the  Gulf  States  tracts  of  upland,  originally  covered 
with  fine  oak  forests,  which  had  been  cleared  for  cultivation  and  but  little  over  half  a  century  ago 
abandoned,  are  found  at  present  occupied  by  the  Shortleaf  Pine,  forndng  dense  groves  of  trees 
(i.5  feet  and  over  in  height,  with  a  diameter  of  10  to  lii  inches,  standing  IS  to  20  feet  apart,  with  no 
undergrowth  whatever.'  Such  young  forests,  met  with  in  every  stage  of  growth,  afford  highly 
instructive  lessons  of  tlie  ways  taken  by  nature  in  the  spontaneous  restoration  of  tlie  forest.  In 
such  spontaneous  growths  of  tlie  Shortleaf  l*ine  the  saplings  form  frotn  the  first  mostly  dense 
thickets.  Before  having  arrived  at  tlieir  tenth  year  the  work  of  thinning  has  actively  begun  by 
the  death  and  speedy  decay  of  the  weakest.  Thus  favored  by  the  access  of  light  and  air,  the 
surviving  trees  shoot  rapidly  upward,  the  most  aspiring  individuals  spreading  out  their  crown, 
overshadowing  those  lagging  behind,  which  being  thus  cut  oft' from  the  influences  above  all  others 
re(iuired  for  their  existence,  one  after  another  die.  Before  the  trees  Lave  reached  the  middle  stage 
of  their  growth  the  stand  of  timber  in  the  young  forest  appears  to  be  firmly  established,  and 
during  the  following  period,  embracing  less  than  half  a  century,  they  have  attained  the  fullness 
of  their  growth,  furnishing  timber  fully  matured  and  of  the  dimensions  and  (juality  required  by 
the  present  standard.  Unchecked  by  destructive  influences  the  rotation  of  a  crop  of  timber  of  the 
Shortleaf  Pine  produced  without  the  interference  or  assistance  of  man,  can  be  said  to  be  accom- 
plished within  a  period  of  from  eighty-five  to  ninety-five  years. 


'Charles  Mohr:   Proceedings  of  the  Fourth  Annual  Meeting  of  the  American  Forestry  Congress,  Boston,  Sep- 
teinber,  1885. 
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FOREST   MANAGEMENT. 

From  tlie  place  this  species  is  taking  among  tbe  second  growth  it  can  be  safely  predicted  that 
it  is  destined  to  be  the  timber  tree  of  the  fnture,  as  far  as  the  Southern  States  of  the  Atlantic 
forest  region  north  of  the  Longleaf  Pine  belt  are  concerned.  It  is  upon  this  tree  that  in  this 
section  snccecding  generations  will  have  to  depend  for  their  supplies  of  pine  timber  of  superior 
(juality,  and  in  which  the  nearest  substitute  is  to  be  found  for  the  supplies  furnished  at  present 
by  the  Longleaf  Pine.  That  the  resources  of  tlie  latter  under  the  increasing  strain  to  which  it 
is  subjected  will  be  completely  exhausted  before  its  restoration  can  be  effected  is  too  evident  to 
admit  of  any  doubt. 

Among  the  timber  trees  of  the  coniferous  order  found  in  the  Atlantic  forests,  there  is,  then, 
scarcely  a  species  presenting  stronger  claims  to  the  attention  of  the  forester  than  the  Shortleaf 
Pine.  As  far  as  its  demands  upon  climate  and  soil  are  concerned,  it  is  capable  of  successfully 
establishing  itself  over  the  immense  territory  reaching  from  30o  to  38°  north  latitude  and  from 
the  Atlantic  Slope  to  the  treeless  i)lains  of  the  West,  embracing  within  these  limits  areas  of  wide 
extent,  with  all  the  conditions  required  for  the  best  development  of  this  species,  and  in  great 
measuri^  adapted  to  nothing  better  than  the  growth  of  timber.  Of  not  less  importance  than  its 
value  as  a  timber  tree  are  its  facilities  tor  natural  roiewal,  resulting  from  the  abnn(huit  crops  of 
seed  produced  almost  without  failure  every  year  and  its  aggressive  behavior  toward  competing 
species  in  the  successful  struggle  for  the  possession  of  the  soil. 

From  a  closer  observation  of  the  young  forests  of  spontaneous  growth  at  different  stages,  it  is 
apparent  that  in  the  establishment  and  rearing  of  a  forest  of  Shortleaf  Pine,  where  mother  trees 
exist,  nature  requires  comparatively  little  assistance  from  the  hands  of  the  forester,  and  that  the 
ellbrts  of  the  latter  will  be  chiefly  confined  to  measures  of  protection  against  destruction  by 
lire  and  against  the  injuries  caused  by  inroads  of  live  stock  during  the  earlier  stages  of  growth. 
That  by  thinning  out,  practiced  after  the  lirst  to  the  middle  or  end  of  the  third  decade,  the  forest 
growth  would  be  benefited,  there  can  be  but  little  doubt.  To  what  extent,  by  such  interference, 
the  product  ion  of  merchantable  timber  can  be  promoted  and  in  quantity  and  (luality  imi)roved  at 
the  least  cost  remains  a  matter  of  future  experiment.  In  the  total  absence  of  facts,  based  on 
experiment,  no  suggestions  can  be  offered  on  these  points  other  than  such  as  can  l)c  deduced  liom 
the  natural  rc(inirenients  of  this  species,  as  already  discussed. 

In  conclusion,  it  can  be  safely  asserted  that  the  Shortleaf  Pine  is  destined  lo  take  a  iiromineiit 
place  in  the  forest  management  of  the  future  througiiout  the  regions  favorable  to  its  grow^th,  not 
only  on  account  of  its  economic  value  in  the  natural  forest,  but  also  in  holding  out  better  ])ros- 
pccts  lo  the  forest  jdanter  for  the  production  of  tiudter  of  higher  (luality  in  the  shortest  time 
tlian  any  tree  of  the  same  order  in  the  Southern  Atlantic  forest  region.  That  the  methods  of  a 
rational  forest  management  will  have  to  be  resorted  to  at  no  distant  time  can  with  certainty  be 
j)rc(licted,  although  the  timlier  wealth  existing  at  jjresent  in  the  vast  territory  of  its  growth  may 
api)eai'  enormous. 

Of  great  importance  in  the  reforestation  of  large  areas,  this  tree  is  of  no  less  significance  to 
the  farmer  who  is  aware  of  the  advatitages  resulting  from  the  restoration  of  the  tree-covering  on 
liis  denuded  uplamls.  either  originally  unfit  for  profitable  tillage  or  thrown  out  of  cnltivalion  after 
their  exhaustion.  Py  the  facility  of  its  natural  renewal  the  Shortleaf  Pine  affords  within  a  short  time 
a  firm  piotecti(m  to  the  light  soil,  preventing  it  from  being  Cirried  away  by  wind  and  rain,  providing 
a  shelter  for  the  crops  and  for  insectiv(U-ons  birds,  a  lasting  income  of  increasing  supplies  of  tind)er 
and  fuel  on  lands  that  yield  no  other  profit  whatever,  and  to  the  lands  abandoned  after  their 
exhaustion  a  chance  for  their  recuperation  while  resting  under  the  cover  of  its  shade. 
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THE    T^OIBLOLLY    PINE, 


(Piiiii.i  tiida  Liuii.) 


SyiiDii.vnis:   I'iniin  la-da  I^iuuioiis,  Spec.  PI.  ed.  1,  ii,  1000,  excl.  habitat  "  Vanathi-  pahiihm:i"  (17.">3). 
I'hws  tivda  rar.  Icniiifolia  .^^iton,  Hort.  Kew.  ed.  1,  iii,  3f)8  (1789). 
Finns  laida  Rafinesque,  FIor.Ludovic.  162  (1817),  nomen  uiidiwi. 

CDMMOX  Oil  LOCAI,  NAMES. 

T.ol)lolly  Tine  (Del.,   Va.,  N.  C,   S.  C,   «a..  Ala..   Fla..  liiill  Pine  (Tex.  and  Oiilf  region). 

Mi.Hs.i  La.,  Tex.,  Ark.).  \'ir.;iiiia  Piuo. 

niillield  Pinc(I)el.,  Va.,N.  C,  S.  C,  Ga.,  Ala..  Fla.,  Mis.s.,  Sap  Pme  (Va.,  X.  C). 

La..  Tex.,  Ark.).  Meadow  Pine  (Fla.). 

Torcli  Pine  (Eiig   lit.).  Cornstalk  Pino  (Va.). 

ShortleafPine  (La.).  Black  Pine  (Va.). 

Ro.seiiiarv  Pine  {\:\.,  N.  C).  Foxtail  Pine  (Va.,  Md.). 

Slash  Pine  (\'a.,  N.  C),  in  part.  luaiau  Pine  (Va.,  N.  C). 

Linif;  Scliat  Pino  0"cl.).  Spruce  I'ine  (Va.),  in  i>art. 

I.iin;;-  Slinck.s  (.\Id.,  Va.).  P.astard  I'ine  f  \'a.,  \.  C). 

lilack  SlaHli    Pine  (S.  ('.).  Velliiw  Pine  (\.  Ala.,  N.  C). 

Fraul<inceDse  Pini^  (lit.).  Swamp  Pine  (\'a.,  N.  C). 

Shortleaf  Pine  (Va.,  N.  C,  S.  C).  Longstraw  Pine  (Va.,  N.  C),  in  part. 
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By  Charles  Mohr,  Ph.  D. 


INTRODUCTION. 

Among  the  trees  remarkable  for  tlie  part  tliey  take  in  the  spontaneous  renewal  of  tlie  forests 
in  the  Southern  Atlantic  region  after  the  destructive  interference  by  man,  the  Loblolly  Pine  is  most 
prominent.  This  readiness  to  occupy  the  ground  lends  to  it  a  special  economic  signiticance  in 
forest  growth,  aside  IVom  its  value  as  a  source  of  timber  and  as  an  abundant  source  of  fuel. 
There  can  be  no  doubt  that  in  the  future  management  of  the  forests  of  the  lower  Southern  States 
the  Loblolly  Tine  will  be  assigned  a  highly  important  place.  Tliis  view  is  contirmed  by  the  fact 
that  in  the  older  of  the  States  within  the  limits  of  its  distribution,  where  the  original  timber 
growth  has  suffered  greatest  reduction,  as  in  North  Carolina,  the  second  growth  of  this  tree  is 
largely  depended  upon  to  furnish  the  timber  supply  for  the  existing  lumbering  industry. 

Although  known  to  have  contributed  to  the  necessities  of  the  earliest  settlers  of  these  coasts, 
and  forming  at  present  a  large  i)art  of  the  luml)er  sujiplies  reaching  the  markets  east  and  west  ot 
the  Mississippi  liiver,  the  merits  of  the  Loblolly  Tine  and  its  economic  bearings  are  generally  but 
little  understood,  wide  differences  of  opinion  about  its  value  as  a  timber  tree  prevailing.  Such 
diversity  of  opinion  is  in  itself  a  sutticient  reason  for  a  fuller  investigation  of  its  life  history. 

In  the  preparation  of  this  monograph  the  writings  of  F.  A.  Michaux'  and  Kev.  M.  A.  Curtis- 
and  the  report  of  the  Tenth  Census^  have  been  consulted.  To  Prof.  Lester  Ward  and  Mr.  Oanby 
thanks  are  due  for  valualjle  information  on  the  distribution  of  the  Loblolly  Pine  toward  its 
northern  limits.  Much  information  of  practical  value  was  elicited  by  the  Division  of  Forestry 
from  numerous  manufacturers  of  and  dealers  in  lumber  in  the  lower  part  of  Virginia  and  in  North 
Carolina,  which  has  been  largely  quoted. 

HISTORICAL. 

The  Loblolly  Piiu',  was  recognized  as  a  timber  tree  of  value  by  the  earliest  settlers  of  lower 
Virginia  and  North  Carolina.  Its  timber  was  largely  used  in  the  construction  of  their  dwellings. 
Michaux  states  that  three  fourths  of  the  houses  in  lower  Virginia  were  built  of  Loblolly  Pine,  and 
that  its  nughty  trunks,  furnishing  shafts  of  clear  timber  of  largest  size,  were  in  early  days  held 
iu  high  esteem  for  masts  by  tlie  navies  of  the  world.  The  distinctive  characters  of  the  tree  were 
clearly  understood  by  the  earliest  writers  on  North  American  botany.  F.  A.  Michaux  defined 
the  northern  limits  of  the  tree  and  its  distribution  in  the  southern  Atlantic  States,  and  first 
pointed  to  its  economic  value.  Tlie  Rev.  M.  A.  Curtis  gives  an  account  of  its  distribution  in 
North  Carolina  and  recognized  the  form  distinguished  in  that  State  as  Slash  Pine  or  Rosemary 
Pine.  Investigations  of  the  forest  growth  by  the  writer,  under  the  direction  of  Prof.  Charles 
S.  Sargent,  for  the  Tenth  Census,  and  later  investigations  made  in  the  transmississippi  region, 
under  the  direction  of  the  Division  of  Forestry,  have  led  to  a  moie  accurate  knowledge  of  the 


'  Michaux,  F.  A.     The  North  American  Silva.     Philadelphia,  1856. 

«  Cartis,  M.  A.     The  Timber  Trees  of  North  Carolina.     Geol.  and  Natural  History  Survey  of  North  Carolina, 

Part  III,  Botany.     Raleigh,  1860. 

^Volume  y  of  the  Tenth  Census.     Charles  S.  Sarfrent. 
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distribution  of  tliis  tree  in  the  Southwestern  States,  to  the  establishment  of  its  western  and 
northern  boundary  lines,  and  to  a  more  general  appreciation  of  its  economic  iinportauce  in  its 
eastern  and  western  range. 

GEOGRAPHICAL   DISTRIBUTION   AND   ECONOMIC   HISTORY. 

Tlie  Loblolly  Pine  extends  from  the  Delaware  and  Maryland  peninsula  through  lower  Virginia 
to  Cape  Malabar,  in  Florida,  and  all  over  the  Gulf  states  and  southern  Arkansas  to  the  (Colorado 
Eiver  in  Texas  (see  PI.  XVIII).  The  northern  limit  of  the  Loblolly  Pine  cau  be  described  by  a 
line  drawn  from  the  lower  part  of  Newcastle  County,  Del.,  through  the  District  of  Columbia,  to 
Petersburg,  Va.,  thence  toward  middle  North  Carolina,  following  in  its  western  course  nearly  the 
thirty  fifth  degree  of  north  latitude  to  the  southern  boundary  of  Tennessee,  through  southern 
Arkansas  to  the  southeastern  confines  of  the  Indian  Territory.  Its  most  western  station  is  an 
isolated  tract  of  small  extent  near  Bastrop,  Tex.,  the  sole  and  last  representative  of  the  Atlantic 
pines  in  the  Southwest. 

Michaux  the  younger  established  the  northern  limit  of  the  Loblolly  I'iue  near  Predericks- 
burg,  Va.,  between  the  liappahannock  and  Potomac  rivers;  M.  A.  Curtis  placed  it  in  or  close 
to  the  District  of  Columbia.  Its  occunence  in  the  District  was,  however,  considered  doubtful,  or 
merely  accidental,  until  in  1888  it  was  confirmed  by  Dr.  (ieorge  Vasey,  who  discovered  a  group  of 
fullgrown  trees  in  the  woods  near  the  Iteform  School.  Mr.  William  Canby  states  that  he  "found 
in  the  lower  part  of  Newcastle  County,  Del ,  a  good  many  Loblolly  Pines,  and  from  the  i>oint 
mentioned  it  becomes  more  and  more  plentiful  and  widespread  in  the  Delaware-^Iaryland 
peninsula." 

On  the  Atlantic;  Slope,  near  its  northern  limit,  the  Loblolly  Pine  occurs  most  frequently  in  the 
flat  laiuls  of  the  tidewater  districts,  forming  rarely  continuous  forests,  more  frequently  less  com- 
pact bodies  of  timber,  associated  with  the  Shortleaf  Pine,  oaks,  and  other  hard-wood  trees. 

In  Virginia  this  tree  is  not  found  beyond  the  northern  limit  of  the  Tertiary  strata  of  the  coast 
i-(!gion,  and  is  not  met  with  west  of  Petersburg  and  liichmonil. 

In  the  lower  part  of  this  State,  as  in  North  Carolina,  the  Loblolly  Pine  was  formerly  found  in 
great  perfection  and  abundance — broad  forest  belts  of  Loblolly  alternating  with  forests  of  Shortleaf 
ill  Michaux's  time.  The  original  forests  have,  however,  in  a  great  measure  disappeared,  and  their 
progeny,  of  second  or  third  growth,  is  now  depended  upcui  as  the  princip;il  source  of  liind)er. 
On  tlic  lands  exhausted  by  the  earlier  planters,  and  which  have  been  abandoned  lor  several 
generations,  the  timber  of  this  Sap  Pine,  or  Oldfield  Pine,  lias  in  many  localities  attained  dimensions 
and  a  degree  of  maturity  fitting  it  lor  all  i)nrposes  for  which  timber  of  the  original  grow  Ih  is 
employed.  This  imi)ortaiit  fact  is  confirmed  by  parties  engaged  in  the  lumber  Inisiness  in  south- 
eastern Virginia  and  in  eastern  North  Carolina. 

From  infiiiiiiation  received  it  is  evident  that  in  these  parts  the  second  growth  of  Loblolly  IMne 
is  chietly  de[)end('(l  upon  for  the  manul'aetnre  of  lumber.  It  is,  however,  to  be  ]>resuiiied  that  the 
Shortleaf  Pine  contributes  not  a  small  |)ait  of  the  timber  supply.  Both  of  these  trees  are  known 
by  tli(\  inhabitants  as  Shortleaf,  or  Sliortstraw,  I'iiie,  and  their  timber  is  sawn  indiscriminately;  the 
juoport  ions  of  the  lumber  of  either  reaching  the  markets  can  therefore  not  be  determined.  Mi'. 
Joseph  Allard,  jr.,  of  Itichmond,  reports  that  most  of  the  Virginia  Pine  is  Loblolly  Pine,  and  that 
every  fifty  years  will  piodnce  trees  large  enough  for  sawlogs,  three  to  each  tree,  avei'aging  K!  feet 
ill  length.  Mr.  Sparrow,  of  Brooke,  Stallbrd  County,  states  that  the  pine  of  this  eounty,  and  in 
Caroline  County,  is  almost  entirely  of  the  Oldfield  IMne  (Loblolly  Pine),  and  that  in  the  latter  Irom 
thirty  to  forty  sawmills  are  cutting  this  pine.  ^lessrs.  .1.  E.  and  Edward  K'ogers,  from  Sutlolk 
County,  each  remark  that  "large  <iuantities  of  lumber  are  manufactured  from  Oldliehl  rine,  which 
is  fast  taking  the  place  of  Yellow  Pine  (Piiiiis  ccIiiiMta),  the  latter  having  been  used  np  by  the 
sawmills  in  this  section.''  The  young  timber  is,  according  to  the  same  accounts,  cut  into  Joists, 
uprights,  and  other  square  stuff  for  framing;  the  best  ([uality  is  selected  for  flooring,  ceiling,  and 
other  insid(!  linisli,  fli(^  lumber  being  sold  under  the  name  of  Virginia  Pine  in  tlie  markets  of 
VN'ashington,  Baltimore,  and  I'hiladeliphia. 

On  the  coast  of  southern  Virginia  the  Loblolly  I'ine  Ibrms  about  75  percent  of  the  timber 
standing.     According  to  all  accounts  the  original  growth  is  rapidly  disappearing,  but  the  exceed- 
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iiiffly  large  area  of  exhausted  lauds  abandoued  iu  that  sertiou  by  the  cultivators  duriug  a  loiiff 
period  of  time  has  beeu  takeu  entire  possession  of  by  this  tree. 

Iu  North  Oaroliua  the  Loblolly  is  the  predominatiug  tree  throughout  the  eastern  eoast  plain  and 
in  the  lower  part  of  the  State,  where  it  forms  extensive  forests,  more  or  less  frequently  interspersed 
with  Longleaf  Pine.  vSouth  of  Cape  Fear  Eiver,  however,  the  latter  prevails  almost  exelusively. 
In  the  extensive  region  watered  by  numerous  streams  flowing  into  Albemarle  and  Pamlico 
sounds,  in  the  rich,  moist  soil  of  the  wide  swamps  above  tide  water,  the  Ijoblolly  reaches  its  best 
development,  attaining  dimensions  which  i)lace  this  tree  among  the  timber  trees  of  first  order. 
The  primeval  f(nests  of  this  pine  have,  however,  almost  comi)letely  disappeared  in  this  region, 
and  with  them  the  gigantic  trees  of  this  species  known  by  the  people  as  Eosemary  Pine,  once  so 
highly  prized  and  eagerly  sought  in  shipbuilding.  Farther  south,  in  the  low  i)iue  barrens,  this 
tree  is  largely  superseded  by  the  Lough'af  Pine,  and  is  principally  confined  to  the  borders  of  the 
swamps  and  to  the  bottoms  along  the  water  courses.  Throughout  the  lower  part  of  the  coast  pine 
belt,  after  the  removal  of  the  original  timber  growth,  the  ju'ogeny  of  the  Loblolly  I'iue  immediatelv 
takes  possession  of  every  opening,  and  particularly  of  the  fields  thrown  out  of  cultivation. 

"The  principal  kinds  of  Loblolly  recognized  by  the  lumbermen  under  distinct  names  ai'e: 

"  1.  Rosemary  Pine,  the  best  kind  from  the  trees  of  best  development,  of  a  fine  grain  but  heavy, 
hard,  durable,  with  but  a  small  proportion  of  sapwood.  At  present  scarcely  known  by  name  at 
the  mills  in  the  section  where  half  a  century  ago  it  abounded. 

"  2.  Swamp  or  Slash  Pine,  of  a  coarser  grain,  with  about  one-half  of  the  diameter  of  the  tree  in 
sapwood.  This  kind  comprises  most  of  the  timber  of  original  growth,  and  the  oldest  and  best 
matured  second  growth. 

"3.  Oldfield  Pine,  by  the  rapidity  of  its  growth,  is  very  coarse-grained  and  for  tlie  greater  part 
sap,  scarcely  one-fourth  of  the  diameter  being  heart.  At  present  the  principal  source  of  the  timber 
supplies  iu  the  coast  region."' 

At  the  sawmills  at  (roldsboro,  close  to  the  border  of  the  Longleaf  I'ine  region,  over  flOiier  cent 
of  the  lumber  sawn  is  Loblolly  Pine.  On  a  trip  through  the  forests  between  the  Neuse  and  Trent 
rivers  it  was  observed  that  the  Loblolly  Pine  forms  over  two-thirds  of  the  tree  covering,  almost 
entirely  of  second  growth,  of  dimensions  to  furnish  sawlogs  of  from  10  to  LS  inches  mean  diameter 
by  a  length  of  from  l.j  to  .'iO  feet.  The  sandy  swells  and  km)lls  rising  above  the  flats  originally 
covered  with  the  Longleaf  Pine  are  not  infrequently  occupied  by  a  young  growth  of  Loblolly.  The 
mills  at  Newbern  and  vicinity  are  almost  solely  depending  for  their  lumber  supplies  upon  these 
forests  of  second  growth.  The  same  conditions  are  prevailing  in  Duplin  and  in  Pender  County, 
by  the  reports  of  operators.  Mr.  C.  C.  Williams,  at  Teacheys,  iu  Duplin  County,  states  that  OG 
per  cent  of  the  timber  sawu  is  Loblolly  Pine,  mostly  of  second  growth,  furnishing  tindjer  for 
creosoting  and  lumber  for  building  pur]>oses. 

Mr.  Bauman,  at  Purgaw,  rep(n'ts  tliat  the  Oldfield  Pine  (Loblolly  of  second  growth)  is  coming 
more  and  more  into  use  every  year,  and  the  demand  for  this  kind  of  lumber  is  greatly  increasing. 
In  a  number  of  the  Newbern  journals  of  1891  it  is  stated  that  over  00,000,000  feet  of  lumber, 
board  measure,  were  produced  in  18!H  l)y  the  mills  of  that  place  and  the  vicinity.  In  the  bulletin 
quoted  the  output  of  the  nine  mills  in  operation  during  1893  is  given  at  38,000,000  feet,  board  meas- 
ure. The  timber  delivered  at  the  mills  sells  for  about  $.5  per  1,000  feet,  and  the  price  of  rough 
lumber  averages  812. 

In  the  latest  rei)ort  on  the  forests  of  North  Carolina  the  acreage  of  the  Loblolly  Pine,  including 
the  land  covered  with  the  second  growth,  and  where  the  Loblolly  Pine  is  taking  the  place  of  the 
Longleaf  Pine,  is  stated  as  exceeding  4,000.000  acres.  The  standing  merchantable  timber  can  be 
said  to  cover  1,150,000  acres.  Allowing  4,000  feet,  board  measure,  to  the  acre,  this  will  make 
4,000,000,000  feet  of  stauding  Loblolly  I'ine  in  1893.  The  total  cut  of  Loblolly  Pine  for  the  same 
year  has  beeu  reported  at  290,000,000  feet,  board  measure.^ 

In  South  Carolina  and  Ceorgia  the  Loblolly  Pine  is  confined  all  over  the  coast  pine  belt  to  the 
more  or  less  swampy  borders  of  the  pine  barrens  scattered  among  the  broad-leaf  evergreens  and 

•The  Forests,  Forest  Lands,  and  Forest  Products  of  Eastern  North  C.irolina.  W.  W.Ashe,  p.  41,  Bull.  5,  N.  C. 
Geol.  .Survey. 

=  W.  W.  Ashe,  Bulletin  No.  .5,  North  Carolina  (ieol.  Survey,  Kaleigh,  1894,  p.  41. 
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deciduous  trees  peculiar  to  these  latitudes — the  Magnolia,  Sweet  and  Red  Bay,  Black  Gum,  and 
Titi,  associated  with  tlie  Cuban  Pine.  The  timber  of  the  Loblolly  Pine  produced  in  these  swamps 
is  of  inferior  (juality,  with  the  sapwood  from  -i  to  5  inches  ou  a  radius  of  from  8  to  12  inches.  It 
has  been  noticed  that  among  the  original  tree-covering  Loblolly  Pines  above  -  feet  in  diameter 
were  frequently  found  affected  with  dry  or  red  rot. 

On  the  dry  ndling  pine  ujjlands  of  these  States  to  the  foot  of  the  mountain  ranges,  rising-  to  an 
elevation  of  SOO  to  1,000  feet  above  sea  level,  as  well  as  of  the  Gulf  States  east  of  tlie  ^lississijipi, 
this  pine  is  found  more  or  less  dispersed  among  the  hard-wood  timber,  but  is  considered  of  no  value 
e.\(!ept  tor  fuel;  the  trees  branch  a  short  distance  above  the  ground  and  the  timber  is  too  knotty  to 
be  fit  fur  lumber. 

Five  trees  from  the  damp.  Hat  pine  barrens  bordering  ui)on  the  swamps,  felled  for  test  logs  in 
Hampton  County,  S.  C,  showed  the  following  dimensions: 

Mcnsureminis  nffive  trees. 
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In  peninsular  Florida  the  Loblolly  Pine  is  more  rarely  found,  its  place  in  the  old  fields  being 
taken  citlier  by  Cuban  I'ine  or  the  Florida  Oldfit'ld  Pine  {I'inus  c/rn/.s-rt). 

In  the  eastern  Gulf  States  throughout  the  coast  pine  belt  the  Loblolly  Pine  is  scattered  along 
the  swamps  bordering  the  water  courses.  Until  of  late  years  it  has  been  cut  only  on  special  orders 
for  low-priced  stuff  intended  for  temporary  purposes.  As  an  instance,  the  fact  may  be  cited  that 
the  millious  of  feet  of  square  sawn  timber  and  of  lumber  required  for  the  buildings  of  the  New 
Orleans  World's  Exposition  were  mostly  Loblolly  Pine,  sawn  at  Pearlingtou,  Miss.  Since  the 
introduction  of  the  dry-kiln  it  is  extensively  used  for  flooring  and  inside  finish.  In  the  fresh,  deep 
soil  of  light  loam  of  the  coast  i)laln  and  the  valleys  in  the  upper  i)art  of  the  i)ine  belt — the  region 
of  mixed  growth — this  tree  is  found  in  great  i)erfcction.  In  these  districts  it  furnishes  clear  sticks 
of  from  ijO  to  60  feet  and  over  in  length.  A  considerable  proi)ortion  of  the  long  and  heavy  sticks  of 
hewn  tinilx'r  r(Miching  the  Mobile  market  for  export  as  "pitch  pine"  coming  from  the  u]iper 
division  of  the  coast  pine  belt  in  Alabama  are  Loblolly  Pine.  The  timber  of  the  Loblolly  I'ine  from 
the  table-lands  of  north  Alabama  is  of  excellent  ((uality,  with  but  a  small  proportion  of  sapwood 
from  l!  to  3  inches  on  a  radius  of  from  10  to  12  inches,  heavy,  of  a  tine  close  grain  and  hence  of 
greater  durability  and  strength.  The  lumber  from  that  region  liiids  a  ready  market,  l)eiiig  used 
for  all  the  puri)0ses  of  the  house  cari)eiiter.  and  is  indiscriminately  sold  wiili  the  inoduct  of  the 
Shortleaf  Pine. 

On  tlie  table  lands  of  the  Warrior  coal  field  the  Loblolly  Piiu'  is  better  developed  than  in  any 
other  part  of  this  or  the  ad.joiiung  State  of  Mississijjpi.  If  not  found  in  compact  forests  of  any 
considerable  expause,  it  forms  bodies  of  lieavy  timber  covering  the  Hat  and  badly  drained  tracts, 
from  a  few  to  many  acres  in  extent,  associated  with  the  hard  wood  growth  pijculiar  to  a  moist  soil. 
It  might  be  said  that  about  one-half  of  the  pine  timber  growth  of  these  highlands  consists  of  the 
Loblolly  Pine. 

The  following  measurements  have  been  taken  of  trees  felled  in  Cullman  County,  Ala.,  from 
heavily  timbered  land  several  acres  in  extent: 
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Ill 


In  Louisiana,  west  of  the  Mississippi  bottom,  the  Loblolly  Piue  is  found  frequently  scattered 
in  the  level  woods  Ijordering  upon  the  grassy  marshes  of  the  coast.  North  of  the  region  of  the 
Lougleaf  Pine  on  the  pine  flats  with  a  i)oor,  sandy,  nndrained  soil,  between  Lake  Beaudeau  and 
Bayou  Dauchitt,  extending  to  the  Arkansas  State  line,  this  species  forms  the  principal  tree 
covering.     The  tree  is  cut  only  for  local  consumption  in  the  absence  of  means  of  transportation. 

Li  Arkansas  heavily  timbered  forests  of  Loblolly  Piue  cover  the  tiat  woods  in  the  southeastern 
part  of  the  State  anti  the  region  of  the  Tertiary  and  Post-Tertiary  formation.  The  lower  levels  in 
the  rolling  uplands  are  covered  with  heavily  timbered  forests  of  the  Loblolly  Pine.  It  forms  in  this 
State  an  important  fixctor  in  the  manufacture  of  lumber.  From  observations  made  in  the  logging 
camps  in  connection  with  the  principal  points  of  i>roduction  along  the  St.  Louis  and  Iron  ^Mountain 
Kailroad  south  of  (lurdon  and  on  the  St.  Louis  and  Southwestern  Kailroad  it  can  be  safely  assumed 
that  about  one-half  of  the  lumber  cut  and  shipped  as  "Yellow  Pine"  to  Northern  markets  from 
southwestern  Arkansas  is  Loblolly  Pine,  the  other  half  being  Sliortleaf  The  Hood  i)lain  of  the  Little 
Missouri  liiver  and  the  Ouachita  Hiver  is  covered  with  extensive  forests  of  tbis  tree.  The  deep 
soil,  a  stiff  sandy  loam,  flooded  after  every  rainfall,  iiroduces  a  heavy  and  finely  developed  timber 
growth.  Upon  one  acre,  rejjresentiug  fairly  the  average  of  tlie  merchantable  timber  standing,  oO 
trees  were  counted  of  from  12  to  -48  inches  in  diameter  at  breast  high;  of  this  number  were  found : 
One  tree  48  inches  in  diameter  at  breast  high,  length  of  timber  estimated  at  40  feet;  one  tree  3G 
inches  in  diameter  at  breast  high,  length  of  timber  estimated  at  35  feet;  three  trees  30  inches  iu 
diameter  at  breast  high,  length  of  timber  estimated  at  3.5  feet;  seven  trees  23  inches  iu  diameter 
at  breast  high,  length  of  timber  estimated  at  35  feet;  three  trees  15  inches  in  diameter  at  breast 
high,  length  of  timber  estimated  at  35  feet;  fifteen  trees  12  to  15  inches  in  diameter  at  breast  high, 
length  of  timber  estimated  at  24  feet. 

Measuremeuls  of  four  trees. 


Rings  on 
stump. 

Diameter 

at  breast 

bigh. 

Height  of 
tree. 

Diameter 
below 
crowD. 

Length  of 
timber. 

85 
150 

83 
110 

Inches. 
17 
21 
20 
23 

Feet. 

85 
105 

96 
109 

Inches. 
12 
14 
12 
12 

Feet. 
47 
58 
37 
68 

The  timber  of  these  trees  was  almost  free  of  any  defects;  sap  from  3  to  4  inches  on  radius. 

In  Texas  this  species  is  distributed  in  greater  or  less  abundance  to  the  south  and  southwest 
of  the  Shortleaf  Pine  region  over  an  area  exceeding  6,800  square  miles.  There  is  even  less  basis 
for  statistical  statements  regarding  timber  standing  at  present  and  consumption  than  for  the 
Shortleaf  Piue,  since  it  is  not  even  recognized  as  a  particular  species,  and  always  cut  together 
with  the  latter,  especially  between  the  Trinity  and  the  Brazos  rivers.  jSTo  data  have  lately  been 
obtained  of  the  annual  production  of  lumber  derived  from  the  Loblolly  Pine  forests  iu  this  State, 
but  iu  the  light  of  the  statements  of  the  Tenth  Census'  it  nuist  contribute  largely  to  the  timber 
supplies  of  this  State.  According  to  this  authority,  the  merchantable  timber  of  Loblolly  standing 
in  1880  was  estimated  at  20,007,000,000  feet,  board  measure,  and  the  cut  for  the  same  year  at 
01,500,000  feet,  board  measure. 

PRODUCTS. 


VALUE   ANn    ISES   OF  THE   WOOD. 


Considered  solely  as  the  source  of  furnishing  an  abundant  and  cheap  material  for  purposes 
where  strength  and  durability  are  not  the  first  considerations,  the  Loblolly  Pine  would  be  entitled 
to  take  its  place  amsmg  the  timber  trees  of  greater  importance.  The  average  tree  of  full  growth, 
as  it  is  generally  found  in  the  original  forest  on  a  ])oorer  soil,  furnishes  timber  with  a  fair  proportion 
of  heartwood,  with  sticks  of  from  30  to  50  feet  and  over  iu  length,  free  from  blemish  and  in  some 
points  scarcely  iuferior  to  the  timber  of  the  Shortleaf  and  sometimes  even  of  the  Longleaf  Pine, 
In  fact,  the  selected  lumber  of  Loblolly  classes  with  the  latter  in  many  of  the  markets  for  the  same 

'Charles  S.  Sargent,  report  of  Tenth  Census,  Vol.  IX,  p.  5-11,  1884. 
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uses  by  the  house  carpenter,  while  the  inferior  grades  are  hirgely  ('onsuined  for  secondary 
jiurposeSi  Of  late  years  the  value  of  the  lumber  even  of  lower  grades  has  been  much  enhanced 
by  the  process  of  kiln-drying,  now  universally  introduced  into  fhe  mills.  After  the  removal  of 
the  water  from  the  sapwood  by  exposure  to  a  current  of  heated  air,  the  lumber  loses  its  i)roiieiiess 
to  get  discolored  or  to  "blue"  by  the  rapid  development  of  the  mycelium  of  a  fungus  and  greatly 
gains  iu  its  capability  of  a  good  finish,  as  well  as  in  durability,  and  is  thus  rendered  suitable  for 
numy  purposes  for  whicli,  without  such  treatment,  it  would  be  rejected. 

The  consumption  of  Loblolly  Pine  lumber  is  constantly  on  tiie  increase  in  the  markets  of  tlic 
North,  as  the  lumber  of  the  White  Pine  becomes  scarce  and  more  expensive.  The  sappy  timber  of 
second  gr:)wth  is  every  year  coming  more  in  demand,  especially  in  foreign  markets,  where  this 
cheap  timber  is  rendered  durable  by  creosotiug.  In  the  highest  state  of  perlection,  which  is  only 
attained  in  the  regions  most  favorable  to  its  development,  no  other  i)ine  was  deemed  of  higher 
value  or  was  more  eagerly  sought  after  for  masts  and  other  heavy  spars  of  ships.  Before  the 
use  of  iron  in  naval  constiuction  lor  these  purposes,  the  Loblolly  Pine  timber  of  largest  size  was 
eagerly  contracted  for  in  all  the  Southern  ports  by  every  one  of  the  maritime  powers  of  Europe. 
In  couse(iuence,  the  trees  which  could  furnish  timber  of  the  dimensions  and  (|ualitics  required  tor 
such  purposes  have  become  exceedingly  scarce,  and  can  be  said  to  have  almost  entiicly  disappeared. 

The  Eev.  M.  A.  Curtis,  in  his  account  of  the  Loblolly  I'ine,'  quotes  the  following  statement  on 
the  habitat  and  the  dimensions  of  this  tree,  from  the  pen  of  Mr.  E.  Kuflin,  of  Virginia,  which, 
illustrating  a  feature  of  the  life  of  the  Southern  forest  forever  past,  I  can  not  refrain  from  intro- 
ducing here: 

This  (Slash  Pine)  trco  grows  only  on  low,  moist  lands,  and  is  the  better  for  timliev  and  grows  larger  iu  ])roportii)n 
to  tliu  richness  of  the  land.  Among  other  gigantio  forest  trees  on  (he  rich  and  wet  Roanol-^o  swamps,  mostly  of  oak, 
])0]dar,  gum,  etc.,  tlie  few  pines  which  yet  remain  tower  above  all  others;  I  have  visited  .several  staiuling  trees  and 
stumjis  of  i>ther8  whicli  have  been  cut  down  and  which  measured  5  feet  in  diameter,  and  were  supposed  to  have  been 
from  1.50  to  170  feet  high. 

In  evidence  of  the  dimensions  of  the  trees,  the  writer  gives  the  sizes  of  tlie  s(iuared  sticks  cut 
in  Bertie  County,  made  into  a  raft,  and  shipped  in  185(i  byway  of  the  Dismal  Swami)  (anal  to  New 
York.  These  sticks  varied  from  50  to  .SG  feet  in  length  by  a  mean  diameter  of  from  26  to  .U  inches, 
containing  from  347  to  537  cubic  feet  each.     Remarking  further: 

All  of  these  sticks  are  nearly  all  heartwood;  thence  it  follows  that  the  proi)ortion  of  heartwood  must  have 
been  very  largo,  the  timber  must  have  been  resinous  or  it  would  not  be  good,  and  it  must  be  durable  or  it  would  not 
serve  for  masts  and  other  long  spars  for  ships  exposed  to  the  alternations  of  wetting  and  drying,  and  for  which  only 
•the  best  materials  are  permitted  to  be  nscd. 

Tlu^.  inferior  growth  of  the  Loldolly  Pme  furnishes  vast  sni)plies  of  cordwood.  Immense 
quantities  are  shipi)ed  fiom  the  coast  of  Virginia  and  Nortli  Carolina  to  the  large  cities  on  the 
Atlantic  seaboard.  It  is  chiefly  used  where  a  brisk  flame  with  a  quick  heat  is  required,  viz,  iu 
bakeries,  brickkilns,  and  the  kilns  of  potteiics.  Fn  its  luel  value,  the  wood  of  this  tree  ranks  with 
the  better  class  of  resinous  trees.  Large  ([uantitics  of  the  wood  are  also  used  for  the  burning  of 
charcoal. . 

RESINOUS   PRODUCTS. 

Kegai'(ling  the  ])i'oduction  of  resinous  ])roducts  fiom  this  \)u\o  there  has  existed  a  wide 
divergence  of  statements.  A.  F.  Michaux  states  that  this  tree  alVnids  turpentine  in  abundance. 
but  of  a  less  fluidity  than  that  of  the  Longleaf  Pine,  and  suggests  that  as  it  contains  more  sapwood 
a  deeper  incision  would  yield  a  larger  ]iro(lnct.  Rev.M.  A.  Curtis  follows  l\Iichaux  in  this  statement, 
and  the  writer,  relying  upon  the  information  from  opi'rators  in  south  Alabama,  was  also  led  into 
the  error  of  supposing  this  tree  to  yield  an  aliuudance  of  resin  for  distilling,  similar  to  the  free- 
flowing  resin  of  the  Cul)an  I'ine,  and  jmblished  a  statement  to  the  etVect  that  this  tree  was  tapjied 
wherever  found.  A  trial  box  made  at  the  re(]uest  of  the  writer  seemed  to  conlirm  the  opinion  as 
to  the  character  of  the  resin.  It  appears  now,  however,  that  the  tree  boxed  (not  inspected  by  the 
writer)  could  not  have  been  a  Loblolly,  for  hitely  a  number  of  true  Loblolly  Pines,  tapped  accident- 
ally in  a  turpentine  orchard,  were  found  in  Washington  County,  Ala.,  aud  showed  that  the  resin 


'  M.  A.  Curtis:  Trees  and  Shrubs  of  North  Carolina,  Raleigh,  1860,  p.  23. 
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of  this  piue  does  not  flow  freely  aud  hardens  so  rapidly  on  exposure  that  it  can  not  be  profitably 
worked.  An  experienced  operator  at  the  place  confirmed  this  to  be  the  experience  everywhere 
with  this  kind  of  pine.  The  statements  regarding  the  use  of  this  tree  for  its  resinous  product  can 
therefoi-e  only  be  explained  by  a  confusion  of  names  applied  to  the  different  pines,  and  it  was 
most  likely  the  Cuban  Pine  to  which  the  operators  referred. 

In  a  report  lately  published  by  the  State  geologist  of  North  Carolina  the  remarlcis  made:  "  It 
is  said  that  the  crude  turpentine  of  the.  Loblolly  Pine  has  so  nuich  water  in  it  that  it  yields  only 
a  poor  spirits  of  turpentine."'  This,  to  be  sure,  is  a.  misconception;  but  the  statement  confirms 
the  fact  that  this  species  is  not  ta])ped  for  its  resin,  which  had  also  been  observed  by  the  writer  a 
short  time  previously  in  the  Loblolly  Piue  forests  of  North  Carolina  as  well  as  South  Carolina  and 
Georgia. 

Fromanextensiveseriesof  analyses  of  the  resinoffresh  specimens  of  both  Longleaf  and  Loblolly 
Pine  collected  in  Georgia  and  South  Carolina,  it  appears  that  the  wood  of  Loblolly  contains  but 
little  less  resin  than  that  of  Longleaf;  that  the  distribution  of  resin  in  the  log  is  practically  the 
same,  and,  what  seems  most  remarkable,  that  the  composition  of  the  resin,  as  far  as  the  relation 
of  si)irits  of  turpentine  and  rosin  is  concerned,  is  nearly  the  same  (being  (piitc  variable  in  both),  so 
that  the  absence  of  free  "  bleeding"  or  abundant  resin  exudation  cau  not  be  due  to  a  lack  of  li(juid 
oil,  but  must  be  caused  by  other  physiological  peculiarities. 

NOMENCLATURE   AND   CLASSIFICATION. 

The  Loblolly  and  half  a  dozen  other  species,  mostly  Pacific  and  Mexican,^  form  a  natural  group 
of  timber  trees  included  in  Englemann's  Etitadw,  which  might  fitly  be  designated  as  the  group 
"torch  pines,"  and  can  be  characterized  as  embracing  trees,  mostly  of  larger  size,  with  more  or 
less  resinous,  coarse  grained  wood,  long  leaves  by  threes  in  a  fascicle,  and  with  lateral  cones  pro- 
vided with  thick,  woody  scales  bearing  a  stout,  sharp  prickle.  The  ilistinctive  characters  of  this 
species  have  been  early  recognized  by  Pluckenet,  one  of  the  earliest  writers  on  American  ijlants' 
and  Linna'us  described  the  tree  under  the  name  of  Flints  f<r<hi  ^  which  was  adopted  subsequently 
by  all  botanists.  The  name  given  to  this  pine  by  Linnanis  in  J 75.?  has  never  been  changed.  In 
1789  Aitau  established  a  variety,  P.  Twda  var.  tcmiifolia  (Hort.  Kew.,  Ill,  3(58),  which,  however, 
has  not  received  recognition. 

BOTANICAL   DESCRIPTION   AND   MORPHOLOGY. 

Leaves  three  in  the  close,  elongated  sheath,  6  to  9  inches  loug,  slender,  stiff,  rigidly  jioiuted,  channeled,  and 
strongly  keeled  on  the  upper  side,  of  a  pale  green  color;  cones  nearly  sessile,  single,  in  twos  or  threes,  roundish-ovate 
or  ovate-oblong,  aliout  3  inches  long,  with  the  scales  hard  and  woody,  tbe  pyramidal  apophysis  with  a  strong, 
recurved  prickle;  seeds  small,  their  wing  an  inch  or  over  long. 

This  species  is  easily  distinguished  from  its  most  frequent  associates — the  Longleaf  and  Short- 
leaf  Pine — by  its  slightly  glaucous  foliage  at  all  seasons,  and  by  its  more  slender  and  almost 
smooth  terminal  buds;  from  the  former  and  from  the  latter  by  the  more  robust  shoots  and  buds; 
and  from  both  the  species  named,  and  also  from  the  Cuban  Pine,  by  its  characteristic  cones. 

ROOT,    STEM,   AND   BRANCH   SYSTEM. 

The  stout  taproot  of  this  pine  is  assisted  by  powerful  laterals  which  divide  into  numerous 
branches  and  descend  into  the  soil,  usually  at  a  short  distance  from  the  trunk;  but  where  a  hard, 
compact  subsoil  is  encountered  they  are  often  seen  to  run  for  a  greater  or  less  distance  near  the 
surface.  In  the  localities  most  favorable  to  its  growth,  the  massive  trunk  of  the  Loblolly  Piiu'-  is  in 
its  dimensions  not  starpassed  by  any  other  pine  of  the  Atlantic  forest  region.  In  such  cases  the 
tree  attains  a  height  of  120  to  150  feet  aud  over,  with  a  diameter  of  from  4  to  5  feet  breast  high, 
and  with  the  trunk  clear  of  limbs  for  a  length  of  from  60  to  80  feet. 


'  The  Forests,  Forest  Lands,  and  Forest  Products  of  Eastern  North  Carolina,  by  W.AV.  Ashe.     Bulletin  5  of  the 
Geological  Survey  of  North  Carolina,  1895. 

2  Engolmann's  revision  of  the  genus  Finns.     Transactions  of  the  St.  Louis  Academy  of  Sciences,  ;vol.  iv,  p.  177. 
'Pluckenet:  Amalges  turn  botanioum.     London,  1696. 
■•Linna'us:  Species  plantarnm,  1000,  1753. 
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EXPLANATION  OF  PLATE  XIX. 
[Figures  natural  size,  except  when  otherwise  noted.] 

Fig.  a,  brauch  hcaiiuf;  ra:ile  iiiHoreseence;  h,  young  fascicle  of  leaves  (spring);  c,  d,  forms  of  mature  leaves;  e, 
transverse  section  of  leaf  bundle  showing  structural  characters  of  the  leaf  (as  cxplain<Hl  for  Pinus  echiuata,  f,  f) ; 
magnilied  L'O  diameters. 
Ill 
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PiNus  T/EDA :    Male  Flowers  and  Leaves. 
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Such  trees,  however,  have  at  no  time  been  plentiful  and  at  present  are  rarely  met.  In  its 
average  growth  the  diameter  of  the  trunk,  breast  high,  measures  from  20  to  24  inches,  and  the 
height  from  95  to  110  feet.  In  wet  places,  somewhat  distended  at  its  base,  the  trunk  tapers  very 
gradually  to  the  crown,  which  covers  from  one-third  to  one  half  of  its  heiglit.  The  lowest  limbs 
are  horizontally  spreading,  and  toward  the  upper  part  of  tlie  tree  they  become  gradually  more  erect. 
The  largest  limbs  are  rarely  found  over  20  feet  in  length.  The  primary  branches  dividing  in  a 
regular  order  of  ramification  into  Tuimerous  branches  and  branchlets,  the  crown  becomes  full  and 
compact  toward  the  top.  The  bark  of  the  full  grown  tree  is,  in  the  lower  part  of  trunk,  from  1  to 
1  i  inches  thick,  generally  rough,  of  a  grayish  color,  becoming  smoother,  flaky,  and  reddish  brown 
as  the  tree  grows  older. 

LEAVES. 

The  leaves  are  united,  to  the  number  of  three,  in  a  smooth,  close  sheath,  which  in  the  young 
foliage  is  about  1  inch  long  and  in  the  next  season  scarcely  half  that  length.     (PI.  XIX,  c,  h,  d.) 

In  the  bushy  growth  of  less  than  ten  years  the  leaves  are  scarcely  5  iuches  in  length,  resem- 
bling closely  the  foliage  of  the  Shortleaf  Pine  of  equal  age.  Prof.  L.  Ward  notes  this  resemblance 
as  a  singular  tact,  which,  as  he  very  pointedly  remarks,  has  the  ettect  of  obscuring  the  gradual 
appearance  of  this  species  among  the  young  growth  of  the  Shortleaf  Pine.'  In  the  following 
years  the  leaves  are  from  7  to  9  inches  long,  less  densely  crowded  on  the  slender  branches  than  in 
the  Long-leaf  and  Cuban  Pine,  and  persisting  to  the  third  year;  the  foliage  is  of  a  more  open  spray. 
The  leaves  are  stiff,  slightly  twisted,  ronghish  on  the  finely  serrulated  edges  and  the  prominent 
midrib,  channeled  on  tlie  up])er  side,  abruptly  tipped  by  a  rigid,  sharp  point  (PL  XIX,  c,  d),  and 
of  a  pale  green  color.  They  are  scarcely  one-sixteenth  of  an  inch  wide,  about  half  as  thick,  and 
present  in  the  cross  section  on  tlie  dorsal  side  a  convex  and  on  the  ventral  side  a  strongly  trian- 
gular outline.  Examined  under  the  microscope  they  show  on  both  surfaces  from  10  to  12  rows 
of  rather  large  breathing  pores  (stomata),  alternating  with  rows  of  luimerous  hypodermal  or 
strengthening  cells,  in  several  layers.  The  cells  of  the  bundle  sheath  are  thin  walled;  the  tibro- 
vascular  bundles  are,  on  their  ventral  side,  surrounded  by  a  single  row  of  small  strengthening 
cells.  The  rather  large  resinous  ducts,  from  3  to  5  in  number,  are  peripheral,  and  placed  irregu- 
larly mostly  about  the  angles  (PI.  XIX,  e) ;  sometimes  smaller  ducts  are  observed  close  to  the 
bundle  sheath. 

FLORAL   ORGANS. 

The  staminate  flowers  are  crowded,  from  18  to  20  in  number,  below  the  apex  of  the  youngest 
shoot.  (PI.  XIX,  a.)  They  are  from  three-fourths  to  one  inch  long,  of  sulphur-yellow  color,  and 
surrounded  at  the  base  by  from  8  to  10  ovate  to  lanceolate,  leathery,  involucral  scales;  the 
lowest  pair  is  nuich  shorter  than  the  others  and  strongly  keeled;  tliose  of  the  uppermost  row  are 
longest,  narrow,  lanceolate,  and  reflexed.  The  anthers  are  crowned  with  an  erect  orbicular  crest. 
After  the  discharge  of  the  pollen  the  flowers  are  gradually  shed.  The  pistillate  flowers  form  an 
oblong,  erect  catkin,  borne  on  a  short  stalk,  singly,  in  pairs,  sometimes  3  to  1,  below  the  apex 
of  the  shoot  (PI.  XX,  a)  of  the  season,  which  by  the  time  of  blooming  has  already  reached  a 
length  of  several  inches  and  is  covered  with  the  well-advanced  leaf  buds.  Including  their  stipe, 
the  female  anients  are  about  one-half  to  three-fourths  of  an  inch  long,  surrounded  by  from  15  to 
20  involucral  scales  similar  to  those  of  the  staminate  flower.  The  carpellai'y  scales  are  ovate, 
lajiceolate,  tapering  to  a  sharp,  erect,  and  somewhat  reflexed  and  twisted  point.  The  small  bracts 
subtending  the  scales  are  orbicular,  scarcely  covering  their  base. 

The  flowers  open,  in  the  coast  region  of  the  lower  Southern  States,  about  the  second  week  of 
March  (Mobile,  Ala.,  March  15  to  20),  and  in  the  interior  from  four  to  five  weeks  later  (Cullman, 
Ala.,  April  25). 

Immediately  after  pollination  the  female  catkins  increase  i'ai)idly  in  size;  before  ten  days  have 
passed  the  carpellary  scales  have  doubled  in  size,  and  their  tips  become  stiffly  erect,  the  bracts 
having  remained  stationary  in  their  growth,  and  the  fertile  shoots  having  gi'own  to  the  length  of 
8  iuches  and  over.  This  period  passed,  the  growth  of  the  couelets  during  the  rest  of  the  season 
proceeds  very  slowly. 

'  L.  Ward :  Botanical  Gazette,  February,  1886. 


EXPLANATION   OF   PLATK   XX. 

Fig.  «,  branch  lieaiiiif;  two  siilitorminal  amenta  of  female  flowers  at  end  of  slmot  of  the  season;  h,  iiiimatiire 
cone  of  one  season's  growth;  c,  matin e  closed  cone  of  two  seasons'  growth;  d,  mature  ojjen  cone  alter  sliedding 
seed;  e,  cone  scale,  outer  or  dorsal  side,  showing  the  broad  umbouato  apophysis  end  with  its  sharp  transverse 
ridges  and  the  stout  rettexed  prickle;  /,  inner  or  ventral  view  of  the  Siinie  with  the  seed  in  place;  g,  seed  and  wing 
detached. 
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At  the  beginning  of  tlie  second  season  the  immature  cones  are  scarcely  one- half  inch  wide  and 
less  than  an  inch  long  (PI.  XX,  h),  and  from  that  time  on  increase  in  size  and  by  the  following 
October  have  reached  their  niatnrity.  The  ripe  cones  arc  lateral,  almost  sessile,  broadly  conical  or 
ovate  in  shape,  rarely  over  3  inches  in  length  (PI.  XX,  c,  <l),  when  fnlly  opened  li  to  2  inches  wide, 
and  of  a  light  wood-brown  color.  The  pyramidal,  swelled,  exposed  ends  (apophyses)  of  the  hard, 
woody  scales  with  a  sharp  transversal  ridge  are  aimed  with  a  stout,  straight,  or  slightly  reflexed 
prickle.  (PI.  XX,  e.)  Having  reached  their  maturity,  the  cones  open  slowly,  the  seeds  being  grad- 
ually discharged  during  the  fall  and  winter  seasons.  The  cones  are  apt  to  remain  on  the  tree  till 
the  end  of  another  year,  and  when  they  tinally  .separate  from  the  branch  by  the  breaking  loose  of 
their  very  short  stalk,  leave  none  of  their  basal  scales  behind.  The  seeds  are  irregulaily  truncate 
or  rhomboid  in  outline,  inflated,  sharpedged,  with  two  to  three  more  or  less  distinct  ridges,  rough- 
isb,  dark  brown  to  almost  black,  and  snrrounded  to  the  base  by  the  narrow  border  of  their  delicate 
wing  (PI.  XX,  fif,/).  which  is  over  an  inch  long  and  from  one-fourth  to  oue-eighth  of  an  inch  wide. 

THE   WOOD. 

Among  the  pines  of  the  southern  Atlantic  forests  noted  for  their  economic  importance  the 
Loblolly  is  held  least  in  value  as  a  timber  tree.  This  opinion  is  chiefly  founded  on  the  lesser 
durability  of  its  wood,  being  more  speedily  given  to  decay  under  the  combined  influences  of 
dampness  and  air,  and  also  on  the  supposition  of  its  being  of  less  strength  than  the  other  pine 
timbers.  There  is  scarcely  a  timber  tree  existing  that  shows  wider  differences  in  the  quality 
and  value  of  the  timber.  This  is  strikingly  demonstrated  when  the  timber  of  a  tree  of  full 
average  growth,  grown  on  land  broken  by  the  plow,  is  compared  with  the  timber  of  a  tree  in  its 
highest  perfection  taken  from  the  primeval  forest.  In  the  former  case  the  wood  is  crossgrained, 
sappy,  and  quick  to  decay.  In  the  latter  it  is  finer  grained,  resinous,  has  less  sapwood,  and 
approaches  the  timber  of  the  Longleaf  Pine. 

In  general,  the  well-marked,  lighter-colored  sapwood  isciuite  broad,  and  usually  about  4  inches, 
frequently  6  inches  and  more.  It  is  wider  in  young,  thrifty  trees,  narrower  in  old  and  stunted  or 
slow-grown  timber;  forms  about  GO  to  70  per  cent  of  the  total  volume  of  stems  over  one  hundred 
years  of  age,  and  80  to  90  per  cent  of  trees  sixty  to  one  hundred  years  old.  The  formation  of 
heartwood  does  not  begin  before  the  age  of  twenty-five,  the  process  being  retarded  as  the  tree,  or 
better  the  particular  part  of  the  stem,  grows  older,  so  that  while  the  innermost  sapwood  in  a  log 
or  disk  with  twenty-six  rings  is  twenty-five  years  old,  the  innermost  sap  ring  is  tliirty-five  years 
old  when  the  log  attains  the  age  of  forty-five;  it  is  forty-five  years  old  when  the  log  is  sixty-five, 
and  about  seventy  or  even  more  years  old  when  the  log  reaches  the  age  of  one  hundred  and  fifty 
or  two  hundred.  It  follows  that  the  sapwood  is  formed  of  fewer  rings  in  young  trees  and  in  the 
upper  part  of  older  stems,  but  owing  to  tlie  greater  rapidity  of  growth  in  these  parts  the  width  of 
the  sa[)wood  does  not  always  follow  this  same  law.  Since  neither  width  of  the  ring,  nor  that  of 
the  denser  summerwood,  the  thickness  of  the  cell  walls,  nor  auy  other  imiiortant  structural  feature 
is  changed  when  the  wood  of  any  ring  changes  from  sap  to  heart  wood,  the  prevalent  notions 
of  sapwood  being  necessarily  eitlier  coarse  or  fine  grained,  light,  and  weak,  are  erroneous.  The 
sapwood  of  a  young,  well-grown  tree  is  coarse-grained,  heavy,  and  strong;  that  of  an  old  tree  is 
finegrained,  light,  and  weak.  Since  durability  on  exposure  is  not  to  be  expected  of  the  s.apwood 
of  any  pine,  the  prejudices  against  the  sapwood,  and  therefore  all  young  timber  of  this  particular 
kind,  are  unwarranted.  With  proper  treatment,  it  will  serve  all  purposes  for  which  any  pine  wood 
of  its  grain  and  weight  can  be  employed. 

Owing  to  the  great  amount  of  water  soaked  sapwood  the  weight  of  green  Loblolly  timber  is 
very  great,  varying  chiefly  between  50  and  55  pounds  to  the  cubic  foot,  with  the  sapwood  com- 
monly approaching  00  pounds  to  the  cubic  foot.  Kiln-dried,  the  wood  of  the  entire  trunk  of  trees 
one  hundred  to  one  hundred  and  fifty  years  old  weighs  about  :i.i  pounds  per  cubic  foot.  In  such 
trees  the  wood  of  the  log  50  feet  from  the  ground  is  about  20  per  cent  lighter  (and  weaker)  than 
that  of  the  butt  log,  and  the  wood  next  to  the  bark  in  the  butt  log  is  15  to  20  per  cent  lighter  than 
the  wood  of  the  inner  fifty  to  sixty  rings. 

In  strength  the  wood  of  the  Loblolly  varies  chiefly  with  weight  (the  same  degree  of  seasoning 
always  presumed),  and  keeping  this  in  mind,  compares  favorably  with  that  of  any  other  conifer. 
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For  well-seasoned  wood,  the  following  figures  represent  the  average  of  hundreds  of  tests  on 
specimens  specially  collected  lor  this  purpose: 

Lbs.  per  sq.  inch. 

Mod ulus  of  elasticity 1 ,  950,  000 

Trausverse  Ktrciigth 10, 100 

Compression  oudwise 6,500 

Sliearing  witli  tlie  fiber 600 

Since  the  average  weight  of  the  test  pieces  was  40  pounds  jxt  ciiljic  loot,  being  heavier  than 
the  average  weight  of  the  wood,  these  figures  must  be  taken  about  one-sixth  lower. than  given 
above  to  represent  the  true  average  for  the  wood  of  the  species. 

Like  the  wood  of  most  conifers,  that  of  Loblolly  dries  easily  and  rapidly.  In  doing  so  tlie 
green  lumber  loses  a  large  amount  of  water,  dependent  chiefly  on  the  proportion  of  sai)\v()od. 
Though  (|uit('  variable,  the  water  in  fresh  sapwood  commonly  forms  50  to  GO  per  cent  of  the  weight, 
while  in  heartwood  it  little  exceeds  25  per  cent. 

The  shrinkage  conse(inent  on  drying  amounts  to  11  to  12  per  cent  of  the  volume;  is  greater  in 
the  lumber  of  the  butt  than  in  that  from  the  top  logs,  varying  in  this  respect  from  13  per  cent  at 
the  butt  to  about  10  per  cent  in  the  top,  a  difference  wliich  appears  due  to  the  difference  iu  the 
weight  of  the  wood  of  the  different  sections.  As  in  other  pine,  about  two-tliirds  or  seven-eights 
per  cent  of  this  shrinkage  tails  to  the  tangent  (i.e.,  is  along  the  rings)  and  about  4  to  5  per  cent 
to  the  radius. 

In  kilndrying,  the  wood  maybe  taken  fresh  from  the  saw  and  behaves  extremely  well,  sixflfering 
no  great  injury,  a  fact  whicli  has  greatly  euhaneed  its  value  by  facilitating  its  exploitation. 

For  the  details  of  wood  structure,  consult  the  comparative  study  by  Mr.  Roth  appended  to 
these  monographs. 

PROGRESS   OF   DEVELOPMENT. 

The  crops  of  seed  are  produced  quite  abundantly  every  year  and  (•oi)ionsly  dispersed  over  the 
vicinity  of  the  mother  trees  by  the  wind,  the  offspring  quickly  taking  possession  of  old  fields  and 
clearings  in  the  forest. 

The  seeds  germinate  in  the  eaily  si)ring.  The  ends  of  tlie  cotyledons  remain  for  a  short  time 
after  germination  inclosed  in  the  endosperm.  The  nund)er  of  the  germinal  leaves  (cotyledons)  is 
mostly  six,  rarely  .seven.  At  the  time  of  the  unfolding  of  the  cotyledons  the  lower  (hypocotyle- 
donary)  part  of  the  axis  of  the  plant  is  about  1  inch  iu  length.  The  rootlets  are  half  that  length, 
and  are  provided  with  several  acro[)etal  secondary  rootlets.  The  caulicle  gi-ows  rapidly,  and  is 
soon  covered  with  the  still',  tieedle  sliajH'd,  and  strongly  serrulated  primary  leaves.  Belbre  the 
spring  season  has  passed  the  bundles  of  secondary  or  foliage  leaves  make  their  appearance  in 
tiie  axils  of  tlie  former.  At  the  close  of  tlu!  summer  season  the  jilantlet  has  attained  a  height  of 
from  0  to  S  inches,  the  upper  i)art  of  the  stem  covered  with  foli;ig<>  leaves,  tlie  acerose  jirimary 
leaves  of  the  lower  iiart  having  completely  withered.  In  examining  a  large  number  of  young 
plants  never  less  than  three  leaves  in  a  bundle  have  been  found  during  this  or  any  subsccpieut 
stage  of  the  growtii.  With  the  second  year  the  primary  leaves  have  all  beconu^  reduced  to  the 
ordinary  form  of  the  leaf  bra(!t — lauc(M)late,  acuminate,  with  11  inbriate  white  hyaline  edges  and  tips. 

In  all  the  specimens  examined  it  was  found  that  the  growth  of  the  main  axis  proceeded  less 
rapidly  during  the  second  session,  but  produced  a  regular  whorl  of  from  three  to  four  lateral  axes. 
At  the  close  of  the  second  year  the  main  stem  rarely  exceeds  10  inches  iu  height. 

At  the  end  of  their  third  year  the  i)lants  are  from  18  to  20  inches  high,  the  stem  being  from 
one-fourth  to  (ive-sixteentlis  of  au  inch  in  thickness.  The  branches,  forming  regular  whorls,  are 
erect  and  i)roduce  in  their  turn  whorls  of  secondary  order.  The  root  system  shows  a  correspond- 
ing increase,  the  taproot  being  from  (!  to  8  inches  huig,  with  numerous  stout  lateral  roots. 

KATE   OF   GKO^VTII. 

With  the  fourth  year  the  Loblolly  Fine  enters  seemingly  upon  the  period  of  (piickest  growth. 
As  ascertained  by  many  measurements,  tlie  trees  at  the  end  of  tiieir  fourth  year  average  .'?  feet  in 
height  and  from  one-half  to  seven-eighths  of  an  inch  in  diameter,  and  at  the  end  of  the  filth  year 
measure  nearly  5  feet  and  from  1  to  1  [  inches  in  diameter.    At  the  beginning  of  the  seventh  year 
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the  tree  attains  a  height  of  10  feet,  and  with  the  close  of  the  first  decade  trees  are  found  12  to  16 
feet  high  and  from  'J-|  to  3  inches  in  diameter.  Some  trees  begin  to  mature  their  first  cones  by  the 
tentli  year. 

The  above  measurements  were  made  in  1890  in  the  vicinity  of  Cullman,  Ala.,  on  trees  taken 
indiscriminately  from  the  midst  and  near  the  border  of  a  dense  pine  thicket  covering  a  field  plowed 
for  tlie  last  time  in  1882,  and  from  an  adjoining  opening  in  the  forest  protected  from  fire  and  but 
rarely  used  for  pasture. 

According  to  a  number  of  measurements  made  of  trees  in  the  southern  Atlantic  States,  the 
Gulf  region,  and  southern  Arkansas,  the  Loblolly  Pine  reaches  at  the  tentli  year,  on  the  average, 
a  height  of  20  feet,  donbling  this  height  during  the  sncceeding  decade.  During  this  period  of 
quickest  growth  the  increase  in  height  proceeds  at  the  rate  of  2  feet  per  annum,  and  trees  twenty 
years  old  average  44  inches  in  diameter  breast  high.  At  the  age  of  fifty  years  the  trees  are  from 
05  to  7.")  feet  in  height  (average  about  70  feet)  and  15  inches  in  diameter  breast  high.  The  annual 
increase  for  this  ix-riod  of  thirty  years  is  about  1  foot  in  height  and  0.35  inch  in  diameter.  From 
numerous  observatious  it  appears  that  the  Loblolly  Pine  attains  the  fullness  of  its  growth  at  the 
age  of  one  hundred  years,  with  a  height,  on  the  average,  of  110  feet  aiul  a  diameter  breast  high 
of  2  feet,  the  length  of  merchantable  timber  varyiug  between  50  and  00  feet.  The  annual  rate  of 
height  growth  during  the  second  half  century  is  about  eight-tenths  of  a  foot,  and  the  diameter 
growth  eighteen  one  hundredths  of  an  inch.  Henceforth  the  growth  in  height  remains  almost 
stati((nary.  A  dozen  trees  from  one  hundred  to  one  hundred  and  fifty  years  old  were  found  to 
vary  from  99  to  125  feet  in  height,  with  a  length  of  trunk  free  from  limbs  of  from  (iO  to  08  feet  and 
from  19  to  27  inches  in  diameter  at  breast  height. 

From  the  annexed  tabulated  records  of  growth  it  becomes  evident  that  under  similar  conditions 
of  soil  and  exposure  the  rate  of  increase  for  the  various  stages  of  growth  show  but  slight  differences 
in  localities  widely  distant  from  each  other. 

Table  I. — Growth  from  Jive  to  fifty  years. 


No.  of  tree. 


No.  of 
rings. 


Diameter     IHeight  to      Total 
(breastliigh).  first  limb,    height. 


Locality. 


Remarks. 


1... 
2.. 
3... 
4... 
5... 
6... 
7... 
8... 
9... 
10. 
224, 
12- 
13. 
223 
1H9 
271 
222 
148 
272 
221 
222 
219 
220 
221 
270 
146 
269 
267 
268, 
187, 
144 
145, 
266, 

143 
14. 


10 
11 
12 
12 
12 
13 
13 
14 
14 
14 
15 
16 
17 
18 
20 
21 
26 
22 
22 
24 
24 
32 
32 
35 

48 
44 


16 
15 


7.- 
10 
13 
13 
10 

8 

7 

12 
13 
16 
17 
28 
22 
28 
32 
25 
17 
30 
38 
36 
51 

30 
33 


Feet. 

5ft 

4 
10 

7 

8f^ 
10 
12 
13  r", 
12  ft 
18 
23 
20 
24 
21 
19 
20 
25 
21 
21 
35 
30 
39 
43 
33 
15 
33 
43 
55 
39 
47 
55 
56 
77 

66 
68 


)  Cullman,  Ala ., 

...-do 

-...do  

...do 

Wliiatler.  A!a. 

Culliiiau,  Ala . 

...do  

....do 

...do 

---.do  

....do  

...do  

....do  

Whistler,  Ala. 

Gurdon,  Ark. . 
1  Eastm.an,  Ga.. 
j  Whistler,  Ala. 
1  Ea.stnian,  Ga. . 
I  Giirdon,  Ark.. 

Whistler,  Ala. 

do 

do 

do 

do 

Eastman.  Ga. ., 

Gurdon,  Ark. . 

Eastmau,  Ga. ., 

do 

do 

Gurdon.  Ark. . 

do 

do 

Eastman,  Ga. .. 

Gurdon,  Ark. . . 
Stockton,  Ala.. 


Clearing  nuule  for  pasture  in  1879;  dense  pine  thicket. 

Do. 

Do. 

Do. 
Edge  of  swampy  hnmraock. 
Clearing,  dense  pine  thicket. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Edge  (»f  hummock. 
( )peu  forest ;  exposure  free. 

Do. 
Edge  of  hummock;  slightly  oppressed;  partially  covered. 
Opening  in  forest;  un<ler  cover;  fresh  soil. 
Opening  in  forest;  exposure  free;  d:imp  soil. 
On  gentle  decline  ;  opening  in  forest ;  soil  fresh. 

Do. 
Natural  opening  near  swamp;  soil  damp. 

Do. 
Oppressed. 

Natural  opening  in  forest;  under  cover. 
Natural  opening  in  forest;  exposure  free. 
Natural  opening  in  forest;  suppressed. 
Old  field;  fresh,  deep  loam;  free. 
Old  field;  oppressed. 
In  o])en  forest;  exjiosure  free. 
Open  forest;  exposure  free. 

Do. 
Old  Held ;  deep,  rich  loam ;  fresh,  young  forest  trees  of  similar 

size. 
Open  forest ;  soil  damp. 

Flat  near  banks  of  Tensas  Kiver;  openforest;  exposure  free ; 
March  16,  1888,  just  past  flowering. 


120 


TIMliKR    PINES    OF    THE    SOUTHERN    UNITED    STATES. 
Taui.E  U.—Groirlh  of  LohloUij  Pivc  (I'iniie  tada)fri<m  fi/tij  to  one  hiiiiitred  ami fiftij-^ix years. 


Diameter. 

Height 
to  first 
limb 
{length 
of  tim- 
ber). 

Total 
height. 

Locality. 

Ko.  of  tree. 

Rings 

in 
stump. 

Breast 
high. 

Across 
stump. 

Below 
crown. 

nalutat,  and  other  remarks. 

300         

63 

70 

73 

74 
80 
80 
83 
85 
87 
90 
95 
100 

101 

110 
117 
118 
120 
128 
137 
142 
150 

156 

Inches. 
14 

•      16 

22 

12 
21 
18 
20 
17 
21 
22 
19 
27 

23 

22 
22 
19 
22 
23 
19 
27 
21 

24 

Inches. 
131 

lOi 

Inches. 
9J 

Feet. 
54 

57 

50 

35 
41 
66 
37 
47 
40 
46 
53 
56 

51 

68 
69 
.53 
68 
59 
57 
54 
58 

39 

Feet. 
90 

86 

94 

80 
101 
103 
96 
88 
105 
104 
112 
118 

111 

109 
116 
125 
99 
109 
115 
103 
108 

103 

Kidgeland,  S.C... 

Ea.itniau,  Ga 

do 

Low  pine  barrens,  edge  of  hunmiock,  soil  damp,  ex- 
posure free. 

Old  iield,  abandoned  one  hundred  years  ago;  typical 
for  oldest  seri>nd  growth. 

Close  to  edge  ol  swamp:  o])eii  forest ;  soil  wet;  expo. 

265           

302           

103 

18i 
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Uid^'eland.  S.  C- 

CnllniMu,  Ala 

Kidjieland.  S.  C... 

sttre  free;  sapwood  4.^  iurlies. 
Close  to  edge  of  swamp;  soiuewhat  suppressed. 
Swampy  swale;  open  forest;  exposure  free. 
Swampy  hummock;  exposure  j)artially  free. 
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Gurdon.  Ark I.ow,  wet.  ]nuy  ■n-oiiii^<:  B.\iMi»uitj  i.iin.i.n.i  .ic^,-. 
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217 
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do "                                     '      '    ' 

Whistler,  Ala.... 

Cullman,  Ala 

Kidgeland,  S.  C... 
do 

Low,  open  forest;  soil  dani]!;  exposure  free. 

Wet  swale ;  saiidv  loam ;  (ppen  forest ;  free. 

Edgeof  swamp ;  slightly  o[iprc88ed ;  sapwood  5  inches. 

Low,  pine  barrens;  soildaiup;  near  swamp;  exposure 

21G          

Whistler,  Ala .... 

Gurdon,  Ark 

Eastman,  Ga 

Whistler,  Ala 

Eastman,  Ga 

Whistler,  Ala 

Cullman,  Ala 

free:  sapwood  5A  inches. 
Open  forest,  on  slight  decline;   soil  drained;   fresh; 

exposure  free  :  sapwood  44  inches. 
Low,  rather  dense  forest;  wet;  exposure  free. 
Edge  of  swamp;  soil  damp:  partially  8ui)prc.ssed. 
Slight  declivity;  soil  well  drained;  suppressed. 
Near  border  ot  swamp;  soil  damp;  exposure  free. 
Open  forest ;  soil  fresh ;  exposure  free. 
<  )pen  forest ;  damp  swale ;  exposure  free. 
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23 
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Edgeof  swamp,  d.imptowet;  exposure  almost  Iroe. 

Gurdon,  Ark 

Cullman,  Ala 

Flat,  wet,  rather  dense  forest ;  exposure  free ;  slightly 

oppressed  on  the  sides. 
Wet  swale  1  sandy  loam ;  exposure  free. 

140              

25  

From  Table  III  and  the  corresponding  diagram,  ba.sed  upon  a  considerable  number  of  trees,  it 
appears  that  the  Loblolly  Pine  is  nearly  40  feet  high  when  twenty  years  old;  that  the  length  of  the 
merchantable  timber  (GO  feet)  is  attained  at  the  age  of  forty;  that  this  shaft  has  a  basal  diameter 
of  20  inches  at  the  age  of  one  hundred  years,  and  that  the  age  of  thrifty  growth  is  practically  at 
an  end  when  the  tree  is  one  hundred  and  ten  years  old.  Comparing  this  table  with  those  for 
Longleaf  and  Shortleaf  pines,  the  excellence  of  the  Loblolly  becomes  apparent. 
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Table  IIL — Itate  of  ijroieih  of  LobUitli/  rine. 


Age. 


Diameter  I'^S^,"/ 
ffSf  .a?n'eterof 


r.-». 

Inches. 

10 

3.4 

20 

5.6 

no 

7.8 

40 

10.0 

50 

11.  B 

60 

13.3 

70 

15.5 

80 

17.1 

90 

18.7 

100 

19.5 

110 

20.2 

120 

20.7 

Feet. 


Volume. 

Tnt.ql 

height  of 

Log  up  to 

tree. 

Tree. 

5  inehes 
diameter. 

Feet. 

Cu.  /t. 

Cu.  ft. 

18 
37 

0.60 
3.05 

50 

8.72 

7.49 

61 

16.63 

15.  45 

70 

25.30 

24. 12 

78 

35.65 

34.47 

85 

49.02 

47.88 

00 

62.44 

61.44 

05 

78.  02 

77.16 

98 

89.41 

88.  59 

3110 

86.00 

95.  2:1 

102 

102.  00 

101.  23 

Periodical  accretion  or  growth  per  decado. 


Decade. 


First  

Second  . . . 

Third 

Fourth  ... 

Fifth 

Sixth  

Seventh  .. 
Eightli  ... 

Niutli 

Tenth  

Eleventh  , 
Twelfth  .. 


Inches. 
2.4 
2.3 
2.2 
2.0 
1.8 
1.6 
1.5 
1.4 
1.1 
.9 


Height. 


Feet. 

18 

19 

13 

11 

9 

8 

7 

5 

5 

3 

2 

2 


Area  of 
crosa  sec- 
tion. 


Sq.fect. 
0.03 
.08 
.14 
.17 
.19 
.19 
.21 
.21 
.19 
.10 
.13 
.10 


Volume. 


Average 

annniu 

accretion. 


0.60 
2.  45 
6.67 
7.91 
8.67 
10.35 
13.  37 
13.42 
15.58 
11.39 
6.69 
0.00 


Cu.  ft. 
0.06 
.14 
.29 
.41 
.57 
.69 
.70 
.78 
.87 
.89 
.87 
.85 


Current 
accretion. 


Cw.  ft. 

0.06 

.24 

.57 

.70 

.87 

1.03 

1.33 

1.34 

1.56 

1.14 

.66 

.60 


HEIGHT 

IN    FEET. 

I02r 


no 

YEARS. 


96.0 
CU3  f[. 


■/Z^^-^V. 


120 
YEARS. 


102.0 
'CUB.  FT 
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IN   INCHES. 


Fig.  12. — Growth  of  Lohlolly  Pine :  Height,  diameter,  and  cubic  contents  of  average  trees  at  10,  20,  etc.,  years  of  age. 


CONDITIONS   OF   DEVELOPMENT. 


SOIL    AN1>    CLIMATE. 


Tlie  Ijoblolly  Pine  prefers  a  moist,  cool,  .sandy  or  light  loamy  soil,  wliicli,  if  not  alwa.ys  moist, 
sboiikl  have,  a  greater  retcntiveness  for  moisture  than  is  re(|uire(l  by  most  of  the  other  npland 
pines.  It  reaches  its  jjreatest  perfection  in  the  iierpetually  moist  or  fre.sh  forest  lands,  with  a  soil 
of  a  sandy  loam,  rich  in  vegetable  mold — the  accumulation  of  ages — which  border  the  swamps 
of  the  coast  region.  The  tree  is  not  found  on  the  porous,  highly  siliceous  soils  of  the  more 
elevated  uplands,  where  the  Longieaf  Pine  almost  exclusively  prevails;  it  also  avoids  heavy  clay 
and  calcar«M>us  soils  of  the  uplands  and  the  alluvial  lands. 

Tile  Tioblolly  Pine  is  a  tree  of  austral  regions  confined  to  the  humid  belt  of  the  Austro-riparian 
or  Louisiana  zone  and  the  lower  border  of  the  (Carolinian  life  zone,  which,  on  the  Atlantic  Coast, 
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follows  (|iiite  ("losely  tlio  isotliennal  line  of  5(P  F. ;  westward,  in  the  direction  of  the  Gulf  Coast, 
the  isotbcrniiil  line  of  (iO^.  The  mean  tetuperatnre  of  the  winter  along  the  northern  limit  is  about 
45°,  with  the  lowest  temperature  only  oceasioually  falling  below  10^  F.  This  tree  approaches 
the  Appalachian  zone  only  under  the  intiuence  of  a  peninsular  clime  between  tlie  Delaware  aud 
Chesapeake  bays. 

The  Loblolly  appears  to  be  indifferent  to  the  wide  difiereuces  in  the  amount  of  atmospheric 
precipitation  existing  witliin  the  vast  range  of  its  distribution.  Extending  from  Florida  (isotherm. 
74°)  to  the  ^'.)^  of  north  latitude  on  the  Atlantic  Coast  (isotherm,  50^),  it  is  fouLd  of  equal  thrift 
on  the  Gulf  shore,  with  its  damp  air  and  annual  rainfall  exceeding  04  inches,  and  in  the  Hat  woods 
of  Texas,  where  the  nu'an  annual  precipitation  is  only  one-half  that  amount,  with  a  mean  of  C> 
inches  during  the  winter  months.  In  fact,  the  Loblolly  Pine  is  found  most  fretiuently  and  is  more 
widely  distributed  in  the  districts  of  lesser  precipitation.  It  is  certainly  more  dependent  on  the 
supplies  of  soil  moisture  than  ujjon  atmospheric  humidity. 

KELATION   TO    1-lGHT   AND   ASSOCIATED   SPECIES. 

This  species  is  less  exacting  in  its  demands  for  direct  sunlight  than  the  kindred  species  within 
its  range.  To  this  relation  may  be  ascribed  the  success  which  it  achieves  in  the  struggle  for  the 
possession  of  the  soil  with  the  Shortleaf  Pine.  Observing  this  contest  as  it  is  going  on  between 
the  competing  species  in  the  forest,  the  conditions  of  the  soil  being  erpially  favorable,  the  Loblolly 
Pine,  under  the  cover  of  shade,  outstrips  the  Shortleaf  Pine  under  the  same  conditions;  and,  on 
the  other  hand,  where  the  sunlight  has  had  unhindei-ed  access,  it  gives  way  to  its  competitor, 
being  then  subjected  to  the  disadvantage  resulting  from  a  speedier  desiccation  of  the  soil. 
Through  such  iiitiuences  it  is  that,  under  conditions  seemingly  equally  favorable  to  either  one  of 
these  pines,  uow  the  one  and  now  the  other  is  found  to  ]iredominate. 

In  the  deep  forests  covering  the  rich  swampy  lands  of  the  coast  regions,  the  Loblolly  Pine 
forms  comparatively  a  small  part  of  the  rich  and  varied  growth  consisting  chiclly  of  deciduous 
trees,  P>lack  Gum,  Sweet  or  Red  Gum,  Water  Oak,  aud  jNLx^kernut,  to  which  in  the  lower  South  the 
Magnolia,  Sweet  P>ay,  Ped  P>ay,  aiul  Cuban  Pine  are  to  l)e  added.  Although  re(|uiring  less  sunlight 
than  most  i)ines,  in  the  gloomy  impenetrable  shade  of  these  dense  forests  the  progeny  of  the 
Loblolly  Pine  has  no  future,  especially  as  these  lands  once  cleared  are  devoted  to  tillage,  being  of 
great  agricultural  value. 

On  tlie  lands  of  a  ])oorer,  more  exposed  soil  in  tlu'  mariiinu^  plain  of  the  soutlii'in  Atlantic 
States,  in  Virginia  and  North  Cai-olina,  aud  in  southwestern  Texas,  this  pine  forms  more  or  less 
compact  forests.  In  these  forests  the  tree  is  always  succeeded  by  its  own  i)rogeny,  either  in  the 
course  of  initurc  or  after  the  artificial  renu)val  of  the  original  forest  growth.  On  the  coast  of 
Georgia,  in  Morida,  and  in  the  coast  plain  of  the  eastern  Gulf  States,  the  Lol)lol!y  Pine  is  scattered 
among  the  Cuban  and  the  Longleaf  Pine:  there  its  second  growth  meets  a  formidable  competitor 
in  the  first  named  of  these  species.  In  tli<'  llat  woods,  deprived  of  drainage,  the  Cuban  Pine  is 
always  found  to  \astly  outniunber  the  Loblolly  among  the  young  forest  growth.  In  the  ui)])('r  ]iart 
of  the  great  maritime  pine  belt  the  Loblolly  Pine  is  frequently  found  among  the  mixed  giowth  of 
Magnolia,  Spanish,  Ped,  Post,  and  Plackjack  oaks,  Mockernut  and  Pignut  Hickory,  Shortleaf 
Pine,  and  Southern  Si)rnce  IMiie.  Throngliont  this  region  the  tree  takes  almost  un(lis]iuted 
possession  of  the  old  fields. 

In  the  interior,  on  the  uplands  of  oaks  and  Shortleaf  Pine,  the  Loblolly  is  sure  to  gain  the 
up])(M-  hand  and  to  retain  its  Inild  among  the  young  forest  growth,  giving  way  to  its  most  aggressive 
competitor,  the  Shorthsaf  i'ine,  only  when  under  the  disadvantage  of  a  greater  exposure  and  a 
greater  lack  of  moisture  in  the  soil. 

ENEMIES. 

Princii)ally  confined  to  low,  damp  localities,  not  easily  liable  to  invasion  by  the  freqiuuit 
conflagrations  which  scour  the  Southern  ])inc  forests,  the  Loblolly  Pine  sutlers  less  from  destruction 
by  fire  than  any  other  species.  In  virtue  of  the  inherent  facilities  for  its  natural  renewal  resulting 
from  its  fecundity  and  from  the  rajiidity  of  its  (h'velopnuMit  from  the  earliest  stages  of  growth, 
any  damages  iullicted  by  that  agency  are  more  easily  repaired.    The  same  causes  afford  it  also 
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greater  protectiou  agaiust  incursions  of  live  stock.  As  also  observed  iu  the  Shortleaf  Pine,  the 
rai)idly  growing-  seedlings  form,  after  a  few  years,  thickets  of  such  density  as  to  be  avoided  by 
the  larger  quadrupeds,  and  by  the  time  such  thickets,  m  the  course  of  natural  thinning  out 
have  become  more  open,  the  trees  have  reached  dimensions  which  place  them  beyond  the  danger 
of  being  tramped  down  or  otherwise  injured  by  live  stock.  The  rapid  spread  and  thrift  of  the 
second  growth,  uni)rotected  and  uncared  for,  observed  everywhere  within  tlie  range  of  the 
distribution  of  this  pine,  are  witnesses  to  its  greater  immunity  from  such  dangers. 

Owing  to  the  large  ainoirnt  of  sapwood,  the  timber  of  the  Loblolly  is  more  lialile  to  the  attacks 
of  fungi  and  to  the  ravages  of  insects.  Tlie  mycelium  (spawn)  of  large  polyporous  fungi  is  found 
frequently  infesting  the  woody  tissue  of  the  living  tree,  the  hypha'  (filaments)  of  the  spawn 
destroying  the  walls  of  the  wood  cells,  causing  the  wood  to  assume  a  reddish  color  and  rendering- 
it  brittle  iu  the  same  way  as  is  observed  in  the  living  Lougleaf  Pine  timber  affected  with  the  disease 
called  "red  heart,"  It  sdms  that  the  destruction  caused  by  this  disease  in  the  Loblolly  Tine  is 
from  the  start  more  rapid  in  consequence  of  the  larger  proportions  of  sapwood,  and  perhaps  also 
on  account  of  the  broader  bands  of  soft  springwood  naturally  accompanying  wood  of  rapid  growth. 

In  a  piece  of  wood  examined  in  north  Alabama,  the  filaments  of  (he  spawn  of  one  of  these 
fungi  crossing  each  other  in  every  direction  were  found  to  form  a  dense  film  interposed  between 
the  spring  and  summer  wood,  causing  its  easy  separation  in  the  direction  of  the  concentric  rings, 
and,  as  the  destruction  of  tlie  wood  proceeds,  forming  finally  a  compact  layer  of  the  nature  of 
amadou,  or  tinder.  In  the  longitudinal  section  the  rays  were  found  full  of  cavities,  caused  by  the 
breaking  dowu  of  the  cell  walls,  and  these  cavities  were  tilled  with  the  white  film  of  these 
filaments,  which  similarly  affected  the  adjoining  traclieids  of  the  resinous  snnnnerwood. 

The  felled  timber  left  on  tlie  ground  is  soon  infested  by  a  host  of  fungi  of  the  genera> 
Agaricus,  Tramitcs,  LeiiUnus,  I'olyporus,  and  others,  the  nearer  identification  of  whicli  has  not 
been  undertaken. 

From  the  very  limited  observations  that  have  been  made  it  clearly  appears  that  this  pine 
suffers  eijually  as  much,  if  not  more  than  the  other  pines  of  Southern  growth  from  insect  enemies 
of  various  kinds.  The  larvre  of  the  same  capricorn  beetles  (Ccrnmhiciihv)  burrow  in  tlie  body  of 
the  timber.  Tliose  of  the  round-headed  borers  (Caleoph(ira)  lU'j;  their  channels  in  the  sapwood, 
as  is  indicated  by  the  occurrence  of  several  species  of  jumping  beetles  {l!i(i)restid<r)  which  are 
found  clinging  to  the  leaves  and  branches  of  this  tree.  The  most  fatal  injury  it  sustains  is  caused 
by  the  bark  borers  {Tomicida');  this  pest  particularly  affecting  the  trees  during  the  formation  of 
the  last  cambium  layer  in  the  later  summer  months.  Trees  felled  iu  August  are  immediately 
infested  by  multitudes  of  these  destroyers.  Favored  by  a  high  temperature  and  an  abundance 
of  nourishment,  several  generations  of  them  succeed  each  other  liefore  tlie  close  of  the  season, 
the  countless  broods  soon  infesting  every  tree  in  the  vicinity  and  carrying  their  work  of  destruc- 
tion over  the  full  expanse  of  the  young  forest  growth.  Under  this  affliction  the  forests  often 
present,  by  their  drooping  rusty-colored  foliage,  a  sad  picture  of  disease  and  decay.  Weevils 
{Cin-ci(Jioiii(l(rit)  deposit  their  eggs  in  the  youngest  tender  shoots;  the  larva'  which  hatch  from 
them  eat  their  way  into  these  shoots,  causing  their  decay,  and  thus  destroy  the  symmetry  of  the 
tree  and  impair  the  usefulness  of  the  resulting  timber.  Other  species  of  the  same  family  puncture 
the  older  branches,  lay  their  eggs  in  the  exuded  resin,  their  larva-  injuring  the  tree  in  a  similar 
•way.  The  larva'  of  spittle  insects  injure  the  terminal  buds,  whicii  are  also  found  infested  by  the 
larviP  of  Pitch-moths  {L'etiniw),  causing  them  to  wither.  The  foliage  seems  to  be  less  frequently 
attacked  by  sawflies  {Lophyrus)  than  the  tender  young  leaves  of  the  Lougleaf  Pine,  as  by  the 
rapidity  of  their  growth  the  young  leaves  sooner  harden,  and  are  therefore  less  relished  by  these 
depredators.  The  c\ideiices  of  the  work  of  the  pine-leaf  miners  (caterpillar  of  Orlccliui)  have 
been  freequently  observed  in  Alabama,  and  everywhere  are  seen  the  deformities  caused  by  gall 
flies  and  scale  insects. 

NATURAL   REPRODUCTION. 

If  the  Shortleaf  Pine  has  been  spoken  of  emphatically  as  the  future  timber  tree  of  the  light 
rolling  uplands  of  the  interior,  the  Loblolly  I'ine  might  be  fitly  designated  as  the  timber  tree  of 
greatest  promise  in  a  large  part  of  the  coast  plain  from  the  middle  Atlantic  States  to  the  limits  of 
compact  forest  growth  beyond  the  Mississippi  River.     The  promptness  with  which  it  colonizes  the 
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old  fields  iiiid  other  clearings,  and  the  tenacity  with  which  it  retains  from  one  generation  to  another 
the  ground  once  taken  possession  of,  clearly  point  to  the  inii)ortant  part  this  tree  is  to  take  when  the 
ruthless  strijiping  of  timber  lands  practiced  at  present  gives  place  to  the  management  of  the  forests 
under  a  system  of  fostering  care,  teuding  to  their  future  maintenance  and  to  the  disposal  of  their 
resources  on  the  princijih;  of  true  economy  with  an  eye  to  the  future  welfare  of  the  country. 
No  timber  tree  will  be  found  better  adapted  for  forest  planting  in  the  southern  part  of  the 
Atlantic  forest  division.  It  is  only  in  the  narrow  belt  of  tlat  woods  along  the  shores  of  Florida, 
Georgia,  and  the  eastern  Gulf  region  that  it  is  likely  to  find  its  superior  in  the  Cuban  Pine  iPiniis 
heteroplii/Ud). 

Besides  the  advantages  of  adaptability  to  varied  soil  and  climate,  it  excels  in  rapidity  of 
growth  during  the  earliest  stages,  and  the  copious  production  of  seeds,  which,  almost  without  fail, 
are  plentifully  distributed  every  year  over  the  vicinity  of  the  parent  trees.  As  an  evidence  of  the 
facility  with  which  the  re[)roduction  of  a  compact  forest  by  this  pine  is  eft'ected,  it  is  only  necessary 
to  point  out  the  spontaneous  groves  near  the  settlements,  representing,  as  they  do,  every  stage  of 
development. 

In  the  coast  region  tlie  second  growth,  if  not  interfered  with  under  proper  soil  conditions, 
yields  in  fifty  to  sixty  years  timber  of  dimensions  rendering  it  fit  to  be  sawn  into  lumber  well 
adapted  for  various  uses,  as  already  mentioned. 

CONCLLTSION. 

In  this  attempt  at  a  sketch  of  the  life  history  of  this  tree,  the  object  was  constantly  kept  in 
view  of  placing  its  value  among  the  products  of  the  Southern  forests  in  the  proper  light.  From 
the  consideration  of  the  structure  of  the  wood  and  its  physical  properties  it  clearly  ajjpears  that 
although  inferior  to  the  wood  of  the  Longleaf  and  Cuban  i)ines,  the  timber  of  this  species  fully 
equals  that  of  Shortleaf  Pine,  and  that  the  present  practice  of  treating  them  as  equivalent  seems 
therefore  justified. 

As  an  abundant  and  cheap  source  of  timber  of  inferior  grades,  and  especially  when  the 
rapidity  of  its  growth  is  considered,  the  Loblolly  Pine  is  of  no  less  economic  importance  than  the 
other  timber  trees  of  the  same  section.  At  present  held  in  low  estecui  in  the  great  lumbering 
districts  of  the  lower  South,  where  the  supplies  of  the  superior  timber  of  the  Longleaf  Pine  still 
abound  and  receive  tli(>  preference,  the  value  of  the  timber  of  the  Loblolly  Pine  is  (piickly  recog- 
nized in  otlier  districts  which,  but  a  short  while  ago  boasting  of  similar  resources,  are  now  stripped 
of  them.  Its  i)hysiological  peculiarities  make  it  an  imi)ortant  factor  in  the  future  forestry  of  this 
section.  Its  ])riij)agation  is  successful  over  a  \  ast  expanse  in  the  soutliern  section  of  the  Atlantic 
forest  region,  and  by  its  productive  capacities,  mode  of  development,  and  behavior  toward  com- 
jjcting  species  in  the  struggle  for  existence,  the  Loblolly  Pine  possesses  great  advantages  for  its 
natural  and  artificial  renewal,  iidapting  it  i)artictdarly  for  the  restoration  of  the  forests  on  the 
lowlands  of  the  maritime  region. 
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THE   SPRUCK   PINE. 

(riiiiis  ijUihra  Walt.; 

Synonyms:   I'ituis  (jlahra  Walter,  Fl.  Caroliniana,  237  (1788). 

rUth  mitts  li  (  ?)  patqiera  Wood,  CI.  Book,  cd.  41,  660  (185.5). 

COMMON  OR  LOCAL  NAMES. 
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Spruce  Tine  (S.  C,  Ala.,  Fla.). 
Ce.lar  Pine  (Miss.). 
Wliito  Pine  (Fla.). 


Walter's  Tine  (S.  C). 
Lowland  Spruce  Pine  CFla.). 
Poor  Pine  (Fla.). 


THE    SPRUCE   PINE. 


By  CUAIiLES   MOHR,  Pll.  D. 


INTBODTJCTOEY. 

Tlie  Spruce  Pine  is  the  least  common  of  the  pines  found  in  tbe  lower  Southern  States.  The 
tree  is  frequently  confounded  by  the  inhabitants  with  the  Shortleaf  Pine,  to  w  hich  it  is  closely 
related.  Its  vernacular  names  are,  in  diffoi'cnt  sections  of  its  range,  applied  to  several  other  pines; 
in  Florida  to  the  Sand  Pine  (Finns  chtusd)^  in  north  Alabama  to  the  Scrub  Pine  [I'inus  rirginimm), 
and  in  the  southern  part  of  this  State  even  to  the  Cuban  Pine.  Although  never  forming  extensive 
bodies  of  timber,  being  for  tlie  most  part  widely  scattei'ed  among  the  broadlcaf  evergreens  and 
deciduous  trees  with  which  it  is  associated,  and  in  the  quality  of  its  wood  of  low  rank,  this  little 
known  tree  has  been  given  a  place  here  among  the  monographs  of  the  timber  pines  of  the  South 
Atlantic  forest  region  in  order  to  dispel  for  the  future  its  confusion  with  some  (if  these  trees,  and 
at  the  same  time  to  attract  the  attention  of  the  tree  planter  to  it  as  the  only  imc  of  its  kind  wliich 
thrives  and  propagates  in  the  shade,  keeping  its  gi'onnd  closely  surrounded  by  the  luxuriant  and 
varied  tree  growth  with  which  it  is  associated,  and  soon  outstripping  the  same  by  the  rapidity  of 
its  growth.  Considering  that  among  all  others  of  its  kind  in  the  same  region  it  attains  the  fullness 
of  its  growth  in  the  shortest  time,  with  dimensions  which  render  it  valnable  for  many  of  the  pur- 
poses for  which  the  softer  and  lighter  kinds  of  timber  are  used,  its  economic  importance  can  not 
be  ignored. 

HISTORICAL. 

The  Spruce  Pine  was  first  recognized  as  a  distinct  species  and  described  as  Phms  glabra  by 
Walter,  in  his  Flora  Carolinensis  in  1788,  having  since  that  time  been  known  under  this  mime 
by  the  botanists.  Hidden  in  the  remote  semiswampy  dense  forests,  it  escaped  the  attention  of 
later  botanists.  Neither  the  Michauxs,  father  and  son,  nor  Nuttall  were  aware  of  its  existence. 
It  was  unknown  for  fully  three-fourths  of  a  century  until  rediscovered  by  Professor  Eavenel  in 
the  swamps  of  Berkeley  County,  S.  C.  Ten  years  later  the  tree  was  described  in  Chapman's  Flora, 
18C0.  It  was  recognized  by  Professor  Ililgard  in  the  Pearl  River  Valley,  Mississijipi.  In.l880  its 
distribution  was  traced  by  the  writer  through  the  Gulf  region  to  its  western  limit  in  the  eastern 
parishes  of  Louisiana. 

DISTRIBUTION. 

The  Spruce  Pine  is  a  tree  of  the  southeastern  Atlantic  forest,  confined  to  the  subtropical 
region  or  the  Louisianiau  zone  of  American  botanists,  within  that  part  of  the  coastal  plain  of  the 
southern  Atlantic  and  the  Gulf  States  embraced  between  the  thirty-first  and  thirty-third  degrees 
of  north  latitude;  from  South  Carolina  through  middle  and  northwestern  Florida  to  Louisiana, 
with  its  western  limit  between  the  Pearl  and  ^lississippi  rivers.  This  tree  is  mostly  found  single 
or  in  groups  on  the  low  terraces  with  a  fresh  or  damp  soil  rich  in  humus,  rising  above  the  swamps 
subject  to  frequent  overflow.  It  is  seldom  seen  to  form  compact  bodies  of  timber;  such  have  only 
been  observed  between  tlie  Chattahoochee  and  Choctawhatchee  rivers,  in  northwestern  Florida, 
where,  to  all  appearances,  this  tree  finds  its  best  development  on  isolated  tracts  of  fertile  red  loam 
lands. 

ECONOMIC   IMPORTANCE. 

Nowhere  forming  pure  forests  of  any  extent,  this  i)ine  is  of  little  importance  to  the  lumbering 
interests  of  the  present,  and  its  timber  has  never  become  an  article  of  commerce.  Although  the 
timber  is  of  inferior  quality,  it  furnishes  lumber  of  dimensions  equaling  the  best  of  our  timber 
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pines.  It  is  lifjlit,  soft,  easily  worked,  and  capable  of  good  finish,  and  is  without  doubt  fit  for 
many  uses  of  the  house  carpenter  and  cabinetuiaker  in  the  uiamifacture  of  furniture  and  other 
purposes.  Owing  to  the  large  percentage  of  ash  and  smaller  quantity  of  resinous  matter,  the 
actual  fuel  value  of  the  wood  of  the  Spruce  Pine  is  lower  than  that  of  the  other  Southern  pines: 
for  its  resinous  product  the  tree  is  considered  of  no  value,  since  the  resin  does  not  run  when  it 

is  tajiped.' 

In  its  wood  the  Spruce  Pine  resembles  Loblolly.  The  sapwood  is  wide,  and  even  in  trees 
seventy-five  to  eighty  years  old  it  forms  more  than  three-fourths  of  all  the  wood.  The  change 
from  sap  to  heart  wood  begins  as  early  as  in  the  pines  mentioned,  and  as  in  these  is  retarded  with 
age  and  also  with  aiiy  suppression  of  growth,  so  that  iu  stunted  young  trees  the  change  begins 
later,  and  the  sapwood  of  these,  as  well  as  old  trees,  is  always  composed  of  a  greater  number  of 
rings'.  While  green,  the  wood  is  very  heavy,  weighing  4.5  to  50  pounils  per  cubic  foot,  varying  iu 
this  respect  chiefly  with  the  proportion  of  sapwood.  When  kiln-dried,  the  wood  weighs  about  27 
pounds  to  the  cubic  foot;  it  is  heavier  at  the  butt,  weighing  about  31  pounds  to  the  cubic  foot, 
and  lightest  near  the  top,  where  its  weight  falls  as  low  as  2.5  pounds  to  the  cnhu:  foot.  As  in 
other  pines,  the  heaviest  wood  is  produced  by  young  trees.  The  amount  of  water  contained  in  the 
fresh  wood  is  quite  variable— very  great  in  the  sapwood,  and  consequently  iu  young  timber— but 
falls  little  below  50  per  cent  of  the  weight  of  green  timber  on  the  whole.  Its  behavior  in  drying 
is  the  same  as  in  light  grades  of  Loblolly;  it  dries  rapidly  and  without  much  injury,  shrinking, 
during  this  process,  by  about  10  per  cent  of  its  volume. 

The  strength  of  this  wood  is,  as  in  other  conifers,  closely  related  to  its  weight.  Accordingly, 
the  Spruce  Pine  is  inferior  to  both  Shortleaf  and  Loblolly. 

From  careful  experiment  it  appears  that  its — 

Lbs.  jH-r  sq.  inch. 

Modulus  of  elasticity  is  about - 900,000 

Transverse  strcngtli •>>  *""^ 

Compressiou  endwise 4,000 

In  its  structure  the  wood  resembles  too  closely  that  of  the  Loblolly  to  enable  as  yet  any 
identification  on  this  feature,  and  the  description  for  the  wood  of  the  Lol)lolly  answers  perfectly  for 
the  i)r()duct  of  this  species.  As  in  Loblolly  and  other  hard  pines,  summerwood  and  spriugwood 
are  always  well  defined,  the  summerwood  forming  from  15  up  to  40  per  cent  of  the  total  volume, 
differing  iu  this  respect  from  the  White  Pine  which  it  has  been  claimed  to  resemble.  Thus  while 
decidedly  softer  on  the  whole  than  Loblolly  it  is  by  no  means  to  be  expected  that  the  Spruce  Pine 
can  hope  to  serve  as  a  general  substitute  for  the  true  White  Pine. 

BOTANICAL   DESCRIPTION. 

Leaves  invariably  in  ]iairs,  with  short  and  close  sheath;  soft,  slender,  U  to  3  inches  long, 
twisted;  cones  short-stalked,  horizontal  or  retlexed,  the  cone  scales  with  a  flat  apophysis,  the 
depressed  umbo  unarmed  or  with  a  minute  weak  erect  i)rickle. 

The  Spruce  Pine  is  readily  distinguishe<l  by  the  close  bark  of  its  trunk  which  in  the  crown  and 
the  limbs  is  perfectly  smooth  and  of  a  light  gray  color;  in  foliage  and  in  cones  it  resembles  most 
closely  the  Sand  Pine  {Pimis  clausa)  of  the  coast  region  of  Florida  and  the  eastern  (iulf  States, 
which  however  is  distinguished  by  the  more  prominent  apophysis  of  the  cone  scales,  armed  with  a 
short,  stout,  reflexed  prickle.  The  Siiortleaf  Pine,  to  which  it  is  next  related,  is  distinguished  by 
the  same  characters  and  further  by  the  fascicles  of  two  and  three  leaves  and  the  rigid  young  shoots 
of  the  season  covered  with  slender,  long,  loosely  fimbriated  bud  scales. 

The  leaves  are  concave,  faintly  serrulate,  short  pointed,  and  are  shed  during  the  latter  part 
of  the  second  season  or  the  beginning  of  the  third. 

In  the  details  of  their  structure  they  differ  little  from  the  leaves  of  the  Shortleaf  Pine;  the 
rows  of  breathing  ])oi-es  (stoinata)  are  numerous  on  both  surfaces;  the  strengthening  cells  of  the 
cortical  tissue  are  smaller  and  less  numerous;  the  resin  ducts,  two  or  three,  are  parenchyma- 
tous, the  cells  of  the  bundle  sheath  thin  walled.  The  two  fibro-vascular  bundles  distant  and 
without  strengthening  cells. 

I  Ravenel:  Proceed,  of  Elliott  Society,  Charleston,  1, 52. 
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The  male  flowers  are  lateral,  sessile,  and  about  one-half  to  three-fourths  of  an  inch  long, 
slender,  surrounded  by  five  to  six  pairs  of  short  ovate,  rather  obtuse  stiff  scales,  with  a  narrow 
membranaceous  lacerated  border.  The  crest  of  the  anther  is  elliptical,  with  fine  denticulations' 
The  small  female  aments  are  mostlysingle,  short  stalked,  the  carpellary  scales  lauce  shaped  with 
slender  tips  aud  subtended  by  the  short  infertile  bract. 

The  cones  are  mostly  single  with  a  short  stalls;  and  of  various  shapes  on  the  same  tree,  from 
round  to  oblong  ovate  or  more  or  less  cone-shaped,  from  1^  to  2  inches  long,  and,  on  the  opening 
of  the  scales  from  three-fourths  to  one  inch  wide,  of  a  light  tawny  color.  The  scales  are  softer 
and  more  flexible  than  in  the  Shortleaf  Pine,  the  apopliysis  broader,  with  the  umbo  depressed 
unarmed,  or  with  a  minute,  weak,  erect,  aud  deciduous  prickle,  the  ridge  faint,  hazel-brown  on 
the  inside.  The  somewhat  triangular  roughish  seeds,  black  with  brown  specks,  about  three- 
sixteenths  of  an  inch  long  and  one-eighth  inch  wide,  separating  easily  from  the  wing  which  is 
little  over  one  half  inch  long  aud  surrounds  the  seed  to  the  base. 

PEOGKESS   OF   DEVELOPMENT. 

The  Spruce  Pine  begins  to  flower  aud  to  produce  perfect  seeds  at  an  age  of  twelve  to  fifteen 
years,  in  greatest  abundance  between  twenty  and  forty  years;  the  flowers  appear  during  the 
earliest  part  of  March;  shortly  after  pollination  the  female  aments  assume  a  horizontal  position 
and  finally  become  more  or  less  reflected.  At  the  end  of  the  first  season  the  conelets  are  of  the 
size  of  a  large  pea.  Tlie  cones  mature  in  the  second  year  in  the  month  of  September;  the  seeds 
are  freely  shed  early  in  the  Ml  They  germinate  during  the  lall  and  early  in  the  coming  sprino- 
the  plautlets,  with  eight  to  ten  slender,  soft  cotyledons,  are  over  an  inch  long.  Tlie  terminal  bud 
develops  rapidly,  densely  covered  with  the  slender,  soft  primary  leaves  which  are  sharp  pointed 
and  frequently  over  an  inch  in  length.  Early  m  April  seedlings  are  found  over  one-half  toot  Ion- 
later  in  the  season  fascicles  of  the  foliage  leaves  appear  in  the  axils  of  the  upper  primary  leaves' 
when  the  lower  wither  and  disappear  near  the  end  of  the  season.  At  this  stage  the  seediin"-'s  are 
generally  a  foot  high  with  the  root  system  less  developed  than  in  its  kindred  species  at  the^same 
age;  the  taproot  scarcely  2  iuches  in  length  with  a  few  short  lateral  roots. 

With  the  twentieth  year  the  trees  are  generally  from  .30  to  35  feet  high  and  i  to  U  inches  in 
diameter,  the  stem  clear  of  limbs  for  the  length  of  about  12  feet.  They  attain  their  full  growth 
at  an  age  of  from  sixty  to  seventy-five  years. 

The  trees  for  the  United  States  timber  tests  from  the  border  of  the  swamps  on  the  banks  of 
the  Tensaw  River  in  Baldwin  County,  Ala.,  showed  the  following  dimensions  and  age: 

Measurements  of  five  trees. 


No.  of  tree. 

Rings  on 
stump. 

Diameter 
breaetbigh. 

Length  of 
timber. 

Height  of  )      Sap  on 
tree.        ,     ratlins. 

45;! 
459 

78 
53 
46 
75 
83 

Inches. 
22 
17 
15 
22 
23 

Feet. 
45 
56 
40 
57 
60 

Feet. 

120 
96 
85 
99 

116 

5i     1 

All  .sap. 
5 
5 

460 
461 

From  these  figures  it  appears  that  the  two  trees  forty-six  and  fifty-three  (average  forty-nine) 
years  old  have  an  average  volume  of  G3  cubic  feet  and  grew  at  the  rate  of  about  1.3  cubic  feet, 
while  the  three  trees  seventy-five  to  eighty-three  (average  seventy-eight)  vears  old  have  an 
average  volume  of  about  152  cubic  feet  and  an  average  yearly  growth  of  about'2  cubic  feet.  The 
following  represents  a  typical  case : 

Growth  of  Spruce  Pine. 


Rings  on 
stump,  a 

Height  of 
tree. 

Diameter 

without 

bark. 

Volume  of 
wood. 

Average  yearly  grnwili  in  — 

Height. 

Diameter. 

Volume. 

10 
20 
30 
45 

Feet. 
37 
51 
67 
84 

Inches. 
5 

8.5 
12 
15 

Cubic/t. 
2.5 
9.5 
26 
51 

Feet. 

•  3.7 
1.4 
1.6 
1.1 

Indies. 

0.5 

.3 

.3 

.2 

Ciibie/t. 

0.2 

.7 

1.0 

1.6 

17433— ^To.  13- 


a  For  ago  of  tree  add  about  three  years. 
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The  Spruce  Piue  attains  a  height  of  from  85  to  110  feet  and  over;  the  trunk  is  clear  of  limbs 
for  a  length  of  from  45  to  00  feet,  and  it  is  from  '2  to  2i  feet  in  diameter  breast  high,  seldom 
exceeding  3  feet.  The  largest  trees  observed  were  about  120  feet  in  height  by  a  girth  of  fuily  10 
feet  breast  high. 

The  taproot  appears  to  be  less  strongly  developed  than  in  the  Sliortleaf  tlie  lower  lateral  roots 
run  for  a  short  distance  close  to  tlie  surface  before  penetrating  the  ground;  the  bark  is  close,  with 
deep,  narrow  furrows,  separating  in  narrow  thin  scales  and  of  a  reddishbrowu  color.  The  lind>s 
are  horizontal,  dividing  in  rectangular  spreading  branches  and  branchlets.  Tlie  leaves  also 
become  iu  tiic  latter  ])art  of  the  season  widely  spreading,  the  density  of  the  foliage  being  reen- 
forced  by  the  leaves  of  the  short  branchlets  produced  on  tlie  older  branches  from  adventitious 
buds.  To  this  spreading  lial)it  of  tlie  ultimate  division  of  the  branches  and  of  the  leaves  is  due 
the  peculiar  spray  of  the  foliage,  similar  to  that  of  the  true  cedars. 

ENEMIES. 

No  observations  have  been  made  of  the  injuries  inflicted  upon  this  tree  by  insects.  Trees, 
after  having  passed  the  period  of  full  growth,  at  the  age  of  about  100  years  are  very  frequently 
affected  with  decay  in  the  stump  and  with  redheart  in  the  top.  In  the  damp  liummock  lands  the 
tree  is  rarely  touched  by  lire.  Where  the  underbrush  ;ii)d  the  vegetable  matter  of  the  soil  coseriug 
lias  been  destroyed  by  repeated  conflagrations,  how  ever,  the  trees  begin  to  sicken  and  soon  die. 

REQUIREMENTS  OF  DEVELOrMENT. 

The  Spruce  Pine  re([uires  the  warm  climate  of  the  subtropical  zone,  with  a  mean  annual 
tomjierature  of  about  06°  F.  and  a  mean  temperature  of  49°  F.  in  the  winter  months  (in  central 
Alabama  the  thermometer  falls  sometimes  to  an  extreme  of  5°  F.),  and  the  humid  atmosphere  of 
the  coastal  ])laiii,  with  a  mean  annual  rainfall  of  54  inches,  evenly  distributed  throughout  the  year. 
This  tree  will  endure,  during  the  early  stages  of  its  growth,  more  shade  than  any  other  of  the 
pines  of  the  Atlantic  forest  region,  perhaps  the  White  Pine  {Piini.s  .strobus)  excepted.  Ketarded 
in  its  growth  under  severe  oppression,  it  will  finally  force  its  way  through  its  close  surroundings, 
and  having  gained  a  freer  access  to  light,  it  pushes  its  crown  rajiidly  above  tlie  broad  leaved 
evergreens  and  deciduous  trees  which  luxuriate  on  the  same  ground.  It  demands  a  loose  soil, 
rich  in  humus,  fresh  to  moist  but  not  wet,  with  a  deep  porous  subsoil,  which  in  these  lauds  is 
frequently  a  light,  sandy  loam. 

The  ypruce  Pine  is  never  found  in  the  forest  of  the  alluvial  bottoms  with  their  heavy  soil,  sub- 
ject to  frequent  overflow,  nor  iu  the  dry,  sandy  pine  forests.  Where  it  finds  the  soil  conditions 
most  favorable  to  its  growth,  Magnolias,  Cucumber  trees,  Sweet  (Inm,  Mockernnt  Hickory,  and 
Deecli  are  found  of  greatest  thrift,  not  iiifreiiiiently  associated  with  the  Sliortleaf  and  the  Loblolly 
pines.  The  undergrowth  on  such  lands  is  luxuriant,  consisting  of  Dogwood,  Holly,  Summer  I  law, 
and  a  variety  of  shrubs,  P>nsh  TTucklelierries  (  Vdccinium  rir<iutiiiii),  Farkleberrics  {V.  nrliiircnm), 
Storax  IJushes  (Slyni.r  {iniii<li/oliiii>i),Vorm\\A  (Contnn  scriced ).i\ml  r.lue  I'almetto,  forming  dense 
brush  interlaced  by  numerous  woody  climbers  (  Vitis,  Ampelopsi.s,  Wistaria). 

As  has  been  observed  in  northwestern  Florida,  where  it  finds  the  pro]>er  soil  conditions,  the 
second  growth  of  this  pine  soon  occupies  the  clearings  made  in  the  original  forest.  Tracts  of  young 
forests  of  much  promise  have  been  met  with  between  the  Choctawhatchee  and  Chattahoochee 
rivers.  The  hummock  land,  forming  the  home  of  the  Spruce  Pine,  being  with  the  increase  of  the 
population  rapidly  claimed  for  cultivation,  this  beautiful  jiine  will  soon  be  solely  confined  to  the 
most  remote  and  inaccessible  localities.  Peing  the  only  really  soft  ])ine  of  the  Southern  States, 
and  having  by  its  shade  endurance  a  peculiar  forest  value,  this  tree  will  probably  form  an 
important  part  in  the  future,  when  forestry  has  become  an  established  business. 


NOTES  ON  THE  STIIUCTUHE  OE  THE  WOOD  OE  THE  EIYE  SOUTHERN  PINES. 

(riniis   jKiliislrix,   Urdu,   nhiiiala,   hiiirdpliijUa,   i/labra.) 


Sap  axd  IIeautwood. 
Annual  EiNcis. 
Sprin{^  and  Summer  Wood. 
Grain  of  the  Wood. 
Minute  Anatomy. 
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NOTES  ON  THE  STRUCTURE  OF  THE  WOOD  OF  THE  FIVE  SOUTHERN  PINES. 

(Pinus i^alustris,  hcterophijJla,  echinata,  Utila,  ijiahra.) 


By  FiLIBEKT  RoTii, 
In  charge  of  Timber  Phydes,  Division  of  Foreatry, 


The  wood  of  these  pines  is  so  much  alike  in  appearance  and  even  in  minute  structure  that  it 
can  be  discussed  largely  without  distinction  of  species.  The  distinctions,  as  far  as  there  are  any 
have  been  pointed  out  in  the  introduction.  Uere  it  is  proposed  to  give  in  more  detail  the  char- 
acteristics of  the  wood  structure. 

SAr    AND    HEART    WOOD. 

All  five  species  have  a  distinct  sap  and  heartwood,  the  sap  being  light  yellow  to  whitish,  the 
heart  yellowish  to  reddish  or  orange  brown.  The  line  of  demarcation  between  the  two  is  well 
defined,  without  any  visible  transition  stage.  The  location  of  this  line  does  not  as  a  rule  coincide 
with  the  line  of  any  annual  ring,  so  that  the  wood  of  the  same  year's  growth  may  be  sap  on  one 
side  of  the  tree  and  heart  on  the  other.  The  difference  in  this  condition  may  amount  to  ten  or 
twenty  rings,  which  on  one  side  of  the  same  section  will  be  heart,  on  the  other  side  sap. 

There  is  considerable  variation  in  the  relative  width  of  the  two  zones  as  well  as  the  number 
of  rings  involved  in  either  and  also  in  the  age  at  which  the  transition  from  sap  to  heartwood 
begins.  This  age  was  rarely  found  to  be  below  twenty  years;  as  a  rule  the  transformation  begins 
in  young  trees  wlien  the  particular  section  of  the  tree  is  between  twenty  and  twenty-five  years  old, 
but  the  progress  of  heart  formation  does  not  keep  pace  with  the  annual  growth,  being  more  and 
more  retarded  as  the  tree  grows  older,  so  that  while  in  a  section  twenty-five  years  old  twenty-two 
rings  may  be  sap  wood,  at  thirty-five  years  the  sapwood  will  comprise  only  thirty  rings;  at  forty-five 
years,  forty  rings;  at  eighty  years,  fifty  rings;  and  in  sections  two  hundred  years  old  the  outer 
eighty  to  one  hundred  rings  will  still  be  sap.  A  young  tree  of  Lougleaf  Pine  (No.  22)  was,  for 
instance,  found  to  show  the  following  relations: 


Section. 

Height 

from 
stump. 

Age  of 
section. 

Rings  of 

S.'ip. 

Ill 

IV 

vn 

IX 

XII 

Fret. 
B 
14 
22 
30 
42 

Tfars, 
46 
38 
30 
24 
18 

Number. 
40 
33 
27 
23 
17 

The  change  from  sax>  to  heart  wood  begins  earlier  in  young  trees  than  in  the  younger  portions 
of  older  trees;  in  these  latter,  sections  thirty-six  and  forty  years  old  are  quite  commonly  found 
still  entirely  made  up  of  sapwood,  while  in  young  trees,  as  stated  above,  the  change  begins  before 
the  age  of  thirty  years. 

The  progress  of  the  transformation  is  somewhat  influenced  by  the  rate  of  growth;  it  is  slower 
in  slow-growing  trees  and  usually  also  on  the  slower-growing  radius,  i.  e.,  there  are  more  rings  of 
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sapwood.  The  width  of  the  sapwood,  on  the  other  hand,  stands  in  relation  to  the  rate  of  growth 
in  an  op])Osite  manner;  it  is  wider  in  young  and  thrifty  than  in  okl  and  stunted  trees,  and  widest 
along  the  greatest  radius  of  any  section ;  similarly,  it  is  wider  in  the  faster-growing  Loblolly,  Cuban, 
and  Spruce  i^ines  than  in  the  slow  growing  Longleaf. 

Besides  being  of  a  lighter  color  the  sapwood  differs  from  the  heartwood  in  several  respects. 
Its  resin  is  limpid  and  oozes  out  of  the  pores  or  resin  duets  of  any  fresh  cut;  that  of  the  heartwood 
does  not  flow,  except  in  rare  cases,  from  saturated  pieces  or  "light  wood."  The  sapwood  contains 
much  less  rosin — both  rosin  and  turpentine — than  the  heartwood.  Thus  in  a  section  of  Longleaf 
the  sapwood  contained  only  (1.2  per  cent  of  turpentine  and  1  per  cent  of  rosin,  while  the  heart 
contained  from  2  to  4  per  cent  of  turpentine  and  12  to  24  per  cent  of  rosin,  and  though  this  is  an 
extreme  case  the  heart  generally  has  three  to  five  times  as  much  resinous  matter  as  the  sap.  The 
fresh  sapwood  contains  three  to  live  times  as  much  free  water  as  the  heartwood  and  is,  even  when 
seasoned,  more  hygroscopic  and  subject  to  relatively  greater  shrinkage  than  the  heart.  This 
capacity  for  taking  up  water  readily  is  probably  one  of  the  reasons  why  sapwood  decays  more 
readily.  In  addition,  the  parenchyma  cells  of  the  medullary  rays  and  resin  ducts  (see  further  on) 
contain,  at  least  in  the  outer  parts  of  the  sapwood,  living  protoplasm  and  reserve  food  materials 
which  are  rcadilj'  seized  upon  by  fungi  which  cause  "bluing"  and  decay.  Such  living  tissue  does 
not  exist  in  the  heartwood.  The  heartwood  in  old  logs  generally  is  heavier  than  the  sapwood. 
This  is  not  due  to  any  later  thickening  or  growth  of  its  cell  walls,  after  their  original  formation, 
but  is  due  chiefly  to  two  causes: 

1.  The  heartwood  of  old  logs  was  formed  when  the  tree  was  younger,  and  made,  naturally, 
heavier  wood. 

2.  The  accumulation  of  resin  in  the  heart  already  referred  to  increases  often  very  considerably 
the  weight  of  the  heartwood. 

In  the  same  way  the  sa])woo(l  of  old  logs,  such  as  supjily  the  sawmills,  is  weaker  than  the 
heartwood  of  the  same  logs,  but  this  is  not  because  the  wood  is  in  the  sapwood  condition,  but 
because  it  is  lighter  and  its  summerwood  per  cent  smaller,  being,  as  stated  before,  the  product  of 
old  age  when  heavy  and  strong  wood  is  no  longer  formed.  Chemically  the  wood  substance  of 
sai)wood  is  practically  like  that  of  heartwood;  the  coloring  substances  which  permeate  the  cell 
walls  in  heartwood  appear  to  be  infiltrations,  i.  e.,  deposited  in  the  walls  from  solutions;  they  are 
insignificant  in  amount,  and  their  true  nature,  especially  the  processes  leading  to  their  formation, 
are  not  yet  fully  understood.  The  most  modern  views  which  consider  these  coloring  bodies  or 
heartwood  substances  as  products  of  oxidation  of  tannin  still  require  confirmation. 

ANNUAL   RINGS. 

The  layers  of  growth,  known  and  ai)pcaring  on  any  cross  section  as  annual  rings,  show  very 
distinctly  in  the  wood  of  these  pines.  In  a  section  8  or  10  feet  from  the  ground  the  rings  are 
widest  at  the  center,  of  considerable  width  for  the  first  thirty  to  fifty  rings,  the  iieriod  of  most  rajiid 
growtli  in  height:  then  they  grow  more  and  more  narrow  toward  the  jieriphery.  In  the  last  sixty 
toone  hundi'ed  rings  of  very  old  logs  the  decrease  is  very  small,  the  rings  remaining  practically  of 
the  same  width.  The  same  year's  growth  is  usually  wider  in  the  upjier  i)art  of  the  stem,  both  in 
young  and  old  trees,  but  the  average  width  of  the  rings  is  naturally  greater  in  the  upper  part  only 
oi'  young  trees;  in  old  and  also  in  stunted  trees  it  is  smaller,  since  in  these  the  upper  portions  do 
not  share  in  the  more  raiiid  growth  of  the  early  years. 

Kings  over  half  an  inch  wide  arc  frequently  seen  in  Loblolly  and  occur  in  Spruce  I'inc;  rings 
one-lbuith  of  an  inch  in  width  occur  in  veiy  thrifty  sai)lings  ot  ail  five  s])e(ies,  but  the  average 
width  of  the  rings  for  sapling  timber  is  usually  less  than  one  fotirlh  of  :m  inci).  conunoul.\  one-eighth. 
In  trees  over  one  hundred  years  old  it  drops  to  one-twel It  h  of  an  inch  and  cmmi  hclow.  Tlie  average 
width  of  the  rings  is  normally  smallest  in  Longleaf  Pine,  being  onctwenty-littli  of  an  inch  aiul  less. 
(See  also  tables  and  diagrams  of  rate  of  growth  in  the  introduction,  as  well  as  in  the  several 
m()nogra])lis.) 

The  intiuence  of  orieutation  on  the  width  of  the  rings  is  completely  obscured  by  other,  more 
potent  influences,  .so  that  sometimes  the  radius  on  the  north  side,  other  times  that  of  some  other 
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side,  is  the  greatest;  ar.d  it  is  a  common  observation  to  see  this  relation  vary  witliin  wide  limits 
even  in  tlie  trunk  of  the  same  tree. 

Stunted  trees  of  Longleaf  I'ine  over  one  hundred  years  old  \yith  an  average  width  of  ring  of 
one-fiftieth  of  an  inch  are  frequently  met  with  in  old  tiinl)er:  of  Ihe  other  si)ecies  no  such  trees 
were  observed.  The  decrease  of  the  width  of  the  rings  from  center  to  periphery  is  never  perfectly 
uniform.  Not  only  do  consecutive  rings  differ  within  considerable  linuts,  but  frequently  zones  of 
narrower  rings,  including  thirty  or  more  years'  growth,  disturb  the  general  regularity.  Where 
these  zones  consist  of  very  narrow  rings,  one-fiftieth  of  an  inch  or  less,  the  wood  is  of  distinctly 
lighter  color  and  weiglit.  Since  the  value  of  this  class  of  wood  depends  not  only  on  its  strength 
and  stiffness  but  also  on  the  fineness  of  its  rings  (grain),  in  so  far  as  the  grain  infiuences  both  the 
appearance  and  the  ease  of  shaping  as  well  as  other  mechanical  properties,  the  width  of  the  annual 
ring  is  of  great  importance,  from  a  technical  point  of  view,  tlie  finer  ringed  (grained)  wood  of  the 
same  weight  always  deserving  and  mostly  receiving  pi-eference. 

The  rings  of  the  limbs  are  nariower  than  the  corresponding  rings  of  the  stem.  Moreover, 
they  are  usually  of  different  widths  on  the  upi)er  and  lower  side  of  the  same  branch,  those  of  the 
latter  excelling  in  width  those  of  the  former.  Frequently  the  wider  lower  part  of  a  ring  of  a  branch 
appears  like  a  "lune"  on  the  cross  section,  quite  wide  (one-eighth  of  an  inch  and  more)  in  its  lower 
median  part,  and  scarcely  visible,  often  entirely  fading  out,  on  the  upper  side.  This  difiereuce  is  com- 
monly accentuated  by  the  appeaiance  of  the  wood  itself.  In  the  upper  part  the  wood  of  the  ring  is 
normal  and  light  colored,  owing  to  a  very  small  sunimerwood  per  cent;  on  the  lower  wide  part, 
the  "lune,"  the  wood  is  commonly  of  reddish  color,  either  even  throughout  the  entire  width  of  the 
ring,  or  else  in  several  varicolored  bands,  which  give  the  appearance  of  two  or  more  sejiarate 
ill-dcflned  rings.  Sometimes  the  earliest  formiMl  springwood  is  included  in  this  unusual  colora- 
tion, at  other  times  only  the  median  portion  of  the  ring.  This  '•  red  wood,"  as  it  has  been  termed 
by  the  French  and  German  writers,  is  composed  of  very  thick  walled  cells  and  increases  markedly 
the  weight  of  the  wood,  so  that  the  wood  of  the  side  containing  it  is  usually  much  the  heaviest. 
It  is  of  interest  that  the  several  "lunes"'  in  any  cross  section  occur  rarely,  if  ever,  exactly  one 
above  the  other,  but  commonly  the  radius  passing  through  the  middle  of  one  ■« lune"  makes  an 
angle  of  20  to  40  degrees  with  the  radius  passing  through  the  middle  of  another  '•  lune."  Often 
successive  ''  lunes  "  show  considerable  deviation  in  position  and  commonly  differ  in  width  or  degree 
of  development.  Accepting  the  most  re(;ent  explanation  of  this  phenomenon  as  expressed  by 
Hartig  and  Cieslar,Mt  would  appear  that  the  formation  of  these  broad  "lunes"  of  especially 
strong  cells  is  due  to  pressure  stimulus  on  the  growing  cambium,  caused  by  the  weight  of  tlie  limb 
and  its  peculiar  position,  increased  at  all  times  by  movements  of  the  limb  due  to  the  wind.  More- 
over it  seems  that  the  formation  of  one  well-developed  "  lune"  relieves  for  a  time  the  pressure, 
and  with  it  the  necessity  for  a  repetition  of  this  formation.  These  "lunes"  are  most  conspicuous 
ill  the  limbs  of  these  pines  near  the  trunk,  and  disappear  at  variable  distances  from  the  trunk  and 
with  them  disappears  the  eccentricity  and  the  difference  in  appearance  and  weight  of  the  wood 
of  the  Hmbs.  Immediately  at  the  Junction  of  limb  and  stem  the  pressure  is  constant,  and  the 
result  is  the  formation  of  almost  nnilormly  thick-walled  tissue  iu  all  parts  of  the  ring,  giving  to 
the  "  knot "  its  great  weight  and  hardness. 

Lunes  similar  to  those  of  the  limb  are  frecpiently  observed  in  the  stems  of  small  trees; 
wherever  this  has  been  noted  it  was  found  on  the  underside  of  a  leaning  or  curved  portion. ^ 
Occasionally  such  a  "lune"  extends  for  12  and  more  feet  up  and  down. 

Quite  distinct  from  this  modification  of  the  annual  ring  is  another  modification  frequently  seen, 
especially  in  young  ti-ees,  giving  rise  to  so-called  "  false"  rings.  It  consists  in  the  appearance  of 
one  or  more,  rarely  two,  dark-colored  lines,  which  precede  the  true  summerwood  band  of  the  ring. 
These  lines,  resembling  the  summerwood  in  color  and  composed  like  it  of  thick-walled  cells,  follow 
the  true  spiingwood  of  the  year  and  are  separated  from  the  summerwood  and  from  each  other 
(if  there  are  more  than  one),  by  a  light-colored  line  resembling  springwood.  NViiile  occasionally 
this  is  somewhat  misleading  in  counting  the  rings,  a  moderate  magnification  usually  suflices  to 

'A.  Cieslar,  "Rotholz  d.  Fichte,"  Centralblatt  f.  d.  g.  Forstwesen  1896,  p.  14!),  .and  Robert  Hart  ig  "Das  Rothbolz 
derFichte"  in  Forstlich-natnrwisseuschaftlichc  Zeitscbrift,  1896,  p.  165. 
■■=  Cieslar  produced  tbem  at  will  by  bending  yonng  spruce  saplings. 
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distinguish  the  real  chiiracter  oC  the  tissues,  as  described  later  ou.  A  more  serious  difficulty 
arises  in  very  old,  slowly  growing  trees,  where  the  ring  sometimes  is  represented  by  only  one  to 
three  cells  (see  fig.  18)  and  occasionally  disappears,  i.  e.,  is  entirely  wanting  in  some  parts  of  the 
cross  section.  Generally  these  eases,  due  to  various  causes,  are  too  rare  to  seriously  interfere  in 
the  establishment  of  the  age  of  a  tree. 

SPRING    AND    SUMMER    WOOD. 

The  difference  between  spring  and  summer  wood  is  strongly  marked  iu  these  pines,  the 
transition  from  the  former  to  the  latter  being  normally  abrupt  and  giving  to  the  annual  ring  the 
appearance  of  two  sharply  dertned  bands.  (See  figs.  i;5  and  18  ]i.)  In  wide  rings  the  transition  is 
sometimes  gradual.  The  springwood  is  light  colored,  has  a  specific  gravity  of  about  0.40,  and  thus 
weighs  somewhat  less  tJian  half  as  much  as  the  darker  summerwood,  Avith  a  specific  gravity  of 
about  0.90  to  1.05,  so  that  the  weight  and  with  it  the  strength  of  the  wood  is  greater,  the  larger 
the  amount  of  summerwood.     (See  diagram,  fig.  14.) 
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Fig.  13.— Variation  of  HiiiumiTwood  per  cent  from  jiitli  to  l):irk. 


The  absolute  width  of  tlie  sumnierwood  varies  generally  with  the  width  of  the  ring  (see 
diagram,  fig.  15),  i.  e.,  the  wider  the  ring  the  with'r  tlie  summcrwooil  band.  It  decreases  in  a  cross 
.section  of  an  old  log  from  near  the  pith  to  the  periphery,  and  in  tlie  same  layer,  from  the  stump 
to  the  toj)  of  the  tree.  Where  the  growth  of  the  stem  is  very  eccentric,  the  wood  along  the  greater 
radius  has  the  greatest  prni.ovtion  of  summeiwood ;  thus,  in  a  disk  of  Longleaf,  for  instance,  there 
is  on  the  north  .side  a  radius  of  15l2  mm.  with  'J7  \)cv  cent  summerwood;  on  the  south  side  a  radius 
of  its  111111.  and  a  summerwood  ])er  cent  of  only  20  per  cent.  In  the  .stumi>  section  the  great 
iriegiilarity  in  the  coiitdur  of  tiie  rings  is  ac<'omi>aiiicd  by  a  corresponding  irregularity  in  the 
outline  of  the  summerwood. 

The  summerwood  generally  forms  less  than  half  of  the  total  volume  of  the  whole  log  (see  fig. 
13);  it  forms  a  greater  i)art  of  thecoar.se  grained  wood  which  was  grown  while  the  tree  was  young 
than  in  the  fine-ringed  outer  parts  of  the  log,  grown  in  the  (dd  age  period.  It  also  forms  a  greater 
part  ill  the  volume  of  the  butt  than  of  the  top  log,  and  thus  fully  exiilainsthe  well  known  ditlVience 
in  the  weight,  strengtii,  and  value  of  the  various  parts  of  the  tree.  The  following  table  serves  to 
illustrate  this  point.  The  numbers  in  each  line  refer  to  the  average  values  for  the  .same  ten  annual 
layers  through  three  sections  of  the  tree  at  varying  height.  The  figures  in  llnlirs  below  refer  to 
specific  gravity  for  the  same  layer.     The  values  for  specific  gravity  were  calculated  on  the  basis  of 
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allowing  a  specific  gravity  of  0.40  for  springwood  and  0.90  for  summerwood,  the  values  for  the 
entire  disks  as  actually  observed  being  given  below : 

Summeruwod  per  cent  and  epecifio  gravity  in  various  parts  of  a  tree  of  Lonyleaf  Pine. 


Kings  from  periphery. 

1 

to 
10 

11 
to 
20 
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to 
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to 
40 

41 
to 
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to 
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150 
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160 

161 
to 
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66 

.73 

49 
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31 
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21 
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43 
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33 
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24 

52 
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19 
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56 
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43 
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33 
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c2 
.41 

47 

.03 

33 

.50 

47 
.03 

31 

.55 

62 

.00 

22 

.51 

45 

.02 

66 

.43 

42 

.01 

<tl5 

45 

.  025 

29 

Section  "VII,   70  feet  from 

.  545 
18 

.  4,')0 

(I  Six  rings  next  to  pith.  !<Tworinga.  cOnering. 

The  observed  values  of  specific  gravity  for  the  three  sections  are  0.700,  0.560,  anil  0.400,  respectively. 

It  will  be  noticed  that  the  greatest  difference  between  the  calculated  and  the  actual  value  of 
specific  gravity  occurs  in  the  section  at  tlie  stump.  This  is  fully  accounted  for  by  the  fact  tliat 
large  amounts  of  resin,  not  considered  in  the  values  of  suuimerwood  per  cent,  always  occur  in 
this  portion,  adding  from  5  to  20  per  cent  to  the  weight  of  the  wood. 
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Fia.  14.— Variation  of  specific  gravity  with  summerwoocl  per  cent  and  age  of  section  in  Longleaf  Pine,  tlie  solid  lines  referring  to  a  sirctiou 
3  feet  from  the  ground,  the  dotted  lines  to  one  14  feet  from  the  ground.  (Specitio  gravity  aa  actually  cbscrvod  on  pieces  of  1  inch  radial 
extent.) 

In  stunted  trees  the  sunimerwood  forms  nearly  as  great  a  per  cent  of  the  total  volume  for 
the  whole  tree  as  in  thrifty  trees  of  the  same  age,  but  in  tlie  stunted  growtli,  or  extremely  narrow 
ringed  portion  of  otherwise  normal  trees,  the  per  cent  of  sunimerwood  is  markedly  decreased,  a 
feature  which  becomes  conspicuous  in  the  lighter  color  of  the  wood  of  such  portions.  (See 
diagram,  llg.  15.)  Where,  on  the  other  hand,  the  rate  of  growth  in  an  ohl  tree  is  suddenly 
increased  by  the  accessibility  of  more  light,  for  instance,  the  summerwood  per  cent  also  is 
disproportionately  iii(;reased,  but  this  disproportion  appears  to  be  more  transient,  i.  e.,  a  decrease 
in  the  sunimerwood  per  cent  sets  in  sooner  tlian  for  the  rate  of  growth  or  the  width  of  the  rings. 
(See  fig.  15.)  In  some  of  the  rapidly  grown  Loblolly  and  Spruce  Pine  the  siuiunerwood  forms  but 
a  small  part  of  the  first  ten  to  twenty  years'  growth,  and  in  all  cases  the  first  few  rings  about  the 
pith  have  but  little  summerwood.  In  general,  the  sunimerwood  per  cent  varies  in  the  several 
species  as  well  as  in  the  individual  with  tlie  weight  of  tlie  wood,  which  is  least  in  the  Spruce  Pine, 
greatest  in  Cuban  and  Longleaf  Pine,  and  stands  between  these  in  Lobh)Ily  and  Shortleaf.  It 
furnishes  a  very  useful  criterion  to  distinguish  between  these  groups  and  especially  to  select 
strong  timber. 
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Ill  the  limb  the  summorwooil  is  most  abundant  in  the  knot  (all  wood  practically  jtartaldng 
of  the  character  of  summcrwood,  at  least  as  far  as  the  thickness  of  cell  walls  is  concerned)  and 
in  the  i)art  next  to  the  stcsm,  decreasing  with  the  distance  from  the  trunk.    As  might  be  expected 
it  also  forms  a  larger  per  ceut  of  the  wood  of  the  underside  of  limbs  and  the  concave  portions  of 
bent  trunks. 
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Fia.  15 — Variation  c.f  siiinmerwood  per  cent  with  rate  of  growth  (width  of  ring),  in  tree  No.  3,  Longlcnf  Tine. 
Note.— Only  the  heavy  lino  rc|irC8(-nts  minimerwood  per  cent;  the  otli.rs  indicate  tlie  artnal  width  of  the  rinf;s  (upper  imir)  and 
hand  of  sunimerwood  (h>wiT  pair). 

GKAIN    OF    THK    "WOOU. 

Though  usually  (piite  stiaiglit  grained,  the  wood  of  these  species  is  by  no  means  always  so. 
Sjnral  growth  leading  to  "  (rossgraiiicd  "  lumber  occurs  frequently,  is  usually  more  pronounced 
in  the  basal  i)ortions  of  the  tree,  and  ((immonly  varies  from  pith  to  bark  in  the  same  log.  Wavy 
grain  resembling  that  of  (he  maple  (curly  mai)le)  lias  not  been  observed,  but  an  irregular  wavy 
grain,  due  to  the  fact  that  the  snrlace  of  the  trunk  for  many  years  is  covered  with  small,  low 
eminences,  1  to  a  few  inches  across,  is  frequently  seen,  especially  in  Longleaf  Tine,  and  leads  to 
remarkably  pretty  patterns.  Unfortunately  the  contrast  of  spring  and  suiiiiiicr  wooil  being  so 
very  pronounced,  the  (igures  are  somewhat  obtrusive  and,  therefore,  not  fully  ai)preciated. 

MINUTE    ANATOMY. 

The  minute  structure  or  histology  of  the  wood  of  the  live  species  under  consideration  is  that 
of  a  group  who.se  position  in  a  geiieial  classiiication  of  the  wood  of  ])incs  is  indicated  in  the  follow, 
ing  scheme,  suggested  by  Dr.  ,1.  Schroeder,  and  more  completely  by  Dr.  II.  Mayr.'  in  which  they 
appear  as  partof  grou])  '1  of  Section  I. 


>  Or.  .1.  Schroodor,  Holz  dor  Coniferoii,  Dresden,  1872,  p.  (S;  Dr.  H.  Mayr,  Waldungen  von  Nordamorika,  Mliu- 
cbeu,  1890,  p.  420. 


MICROSCOPICAL    STRUCTURE. 
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■tioii  I.  Walls  of  the  tracheuls  of  tlu-pitli  ray  with  dentate  in-ojections. 

a.  One  to  two  large,  simple  pits  to  each  traeheiil  on  the  ratlial  walls  of  the   cells  of  tlie  pith  ray.— Grou]>  1. 

Represented  in  this  country  by  1'.  rcaiiiosa. 

b.  Three  to  six   simple   pits   to   each   tracheid   on  the  walls  of   the  cells  of  the  pith  ray.— Group  2.   /'.  Inda, 


/^  It  m^  r^^TtTT^ 


Fig.  16 Schematic  representation  of  couilVrona  wood 

.structure:  wood  of  wpruco — 1,  natural  size;  2,  Hmall 
jiart  of  one  rinj^  majiuilied  100  time.s.  The  vi-rlical 
tubi's  are  wood  fibers,  in  this  case  all  "  trachcids," 
7*1,  medullary  or  ]iith  r:iy ;  /i,  transverse  traclieids  of 
pith  ray;  a,  &,  and  r,  horth^red  pits  of  the  traclieid.s 
more  enlarged. 

the  iniildlc 


palustris,  etc.,  including  most  of  our  "  hard  ''  and  "  yellow  " 
pines. 
Section  TI.  Walls  of  tracheids  of  pith  ray  smooth,  without  dentate 
projections, 
ii.  ( )ne  or  two  large  pits  to  each  tracheid  on  the  radial  walls  of 
each  cell  of  the  pith  ray.— Group  3.   /'.  strohns,  laiiilierliiiiiti, 
and  other  true  white  pines. 
/).  Three  to  six  small  j>its  i>n  the  radial  walls  of  each  cell  of  the 
pith  ray. — Group  4.  I',  parrijana,  and  other  nut  pines,  includ- 
ing also  /'.  ha1ffniriti»a. 

The  general  featuies  of  structure  of  coniferons  woods 

are  represented  in  the  aecompaiiying  cut  (fig  Ki). 

The  structural  elements,  as  in  all  pine,  are  few  and 

simple  and  consist  of  («)  tracheids,  the   common  wood 

fibers,  forming  over  90  per  cent  of  the  volume;  (b)  medul- 
lary or  pith  rays,  minute  cell  aggregates  composed  of  two 

kinds  of  cells,  scarcely  visible  without  magnifier  and  then 

only  on  the  radial  section,  yet  foniiiiig  about  7  to  8  per 

cent  of  the  volume  and  weight  of  the  wood  in  these  spe- 
cies; ((■)  resin  ducts,  small  passages  of  irregular  length 

surrounded  by  resin-secreting  cells,  scattered  through  the 

wood,  but  forming  two  more  or  less  connected  systems, 

one  running  in  the  direction  of  the  fibers,  the  other  at 

right  angles  to  the  first,  the  individual  ducts  of  the  latter  system  always  occupyinj. 

portion  of  medullary  rays  (see  PI.  XXVII). 

The  tracheitis,  or  common  wood  fibers,  are  alike  in  all  five  species,  and  resemble  those  of 

other  pines;  they  are  slender  tubes,  i.5  to  C  mm.  (about  one- 
fourth  inch)  long,  forty  to  one  hundred  times  as  long  as 
thick,  usually  hexagonal  in  cross  section,  with  sharp  or  more 
or  less  rounded  outlines  (see  Tl.  XXI),  llatteued  in  tangen- 
tial ilirection  at  both  ends  (see  PI.  XXI,  A/),  the  diameter 
in  radial  direction  being  45  to  55  /<  (about  O.OOli  incli)  in  tlie 
springwood,  and  about  half  that,  or  21  to  25  //,  in  tlie  siim- 
merwood,  and  in  tangential  direction  about40  /<  on  the  average 
in  their  middle.  They  are  arranged  in  regular  radial  rows 
(see  PI.  XXI),  which  are  continuous  through  an  indefinite 
number  of  rings,  but  the  number  of  rows  increasing  every 
year  to  accommodate  the  increasing  circumference  of  the 
glowing  stem.  (See  PL  XXI,  C  <?.)  The  fibers  of  the  same 
row  are  practically  conterminous,  i.  e.,  they  all  have  about 
the  same  length,  though  at  their  ends  they  are  often  bent, 
slightly  distorted,  and  usually  separated  (see  PI.  XXI,  1!  c; 
also  fig.  17),  their  neighbors  filling  out  the  interspaces.  There 
is  no  constant  difference  in  the  dimensions  of  these  fibers 
in  till'  different  species  here  consitlered.     In  every  tree  the 

libers  are  shortest  and  smttllest  near  the  pith  of  any  section,  rapidly  increasing  in  size  from  the 

pith  outward,  and  reacliing  their  full  size  in  about  the  tenth  to  twentiith  ring  from  the  pith. 

To  illustrate:  In  a  sectiim  of  Longleaf  I'ine,  10  feet  from  the  ground,  the  diameter  of  tracheids 

in  radial  direction  is  in  /(=0.001  mm: 


D_OOC1 


(\h  fU(lin;;a  in  ])in*^ 
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Number  of 

ringa  from 

center. 

Spring- 
wood. 

Snmmer- 
wood. 

A^'erago. 

1 

2 
3 
4 
7 

10 
24-33 
44-53 

24 
34 
45 
43 
50 
52 
f,2 
52 

15 
23 
24 
26 
26 
28 
28 
27 

24 
32 
40 
36 
38 
36 
36 
37 

As  usual  in  conifers,  tho  tiaclieids  are  largest  in  the  roots  and  smallest  in  tlie  limbs.  In  these 
pines,  especially  in  Longleaf  Pine,  they  are  larger  in  well-grown  wood  than  in  that  of  extremely 
stnnted  trees,  thongh  very  narrow  rings  in  otherwise  normal  trees  do  not  share  this  diminntive  size 
of  the  tracheid.  (See  fig.  IS,  A  and  P.,  where  a  few  very  narrow  rings  are  made  up  of  elements  of 
normal  size.) 


■^S^ 


Fio.  i8.— (vFOSs  flection  of  iionnal  iiiid  rttuiiU-il  growtli  in  Longleaf  I'iiif. 

The  following  average  figures  illustrate  the  dift'ercuce  between  wood  Ironi  vi'iy  stunted  trees 
and  that  of  normal  trees  in  Longloaf  Pine,  nC  wliidi  we  give  an  average  from  an  extensive  series 
examined : 


Number  of 
troo. 

Ago. 

Average 
widtbofring. 

Kadial  diam- 
eter of  tra- 
elieids  in 
flpring\v<Mid 

(1=0.001  mm. 

Character  of 
tree. 

4 

5 
6 

7 

86 
60 
70 
68 

Millimeters. 

0.4-0.5 

.4 

.4 

2.0 

31-30 

30-36 

33-38 

52 

Stunted. 
Do. 
Uo. 

Xormal. 
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As  soon  as  the  average  width  of  the  anuual  rings  gets  above  0.5  mm.  the  dinieusions  of  the 
elements  ai)proach  the  normal.  Thus,  in  trees  Nos.  1  and  2,  with  average  width  of  anuual  rings 
0.5  to  O.G  mm.,  the  average  diameter  of  the  tracheids  in  radial  direction  is  .'>5  to  48  jj. 

Normallj^,  the  diameter  in  radial  direction  is  greatest  in  the  first-formed  or  inner  part  of  any 
ring,  and  decreases  eveu  before  the  summerwood  is  reached.  In  narrow  rings  with  an  abrupt 
begiuuiug  of  the  summerwood,  so  common  in  these  Southern  pines,  the  diameter  is  quite  con- 
stant throughout  the  springwood,  but  changes,  together  with  the  thickness  of  the  wall,  quite 
suddenly  with  the  beginning  of  the  summerwood,  thus  adding  to  the  sharpness  of  the  outlines  of 
the  two  parts.  (See  PI.  XXI;  also  fig.  18,  B.)  In  nearly  all  sections  there  is  an  additional  marked 
decrease  in  radial  diameter  in  the  last  3  to  5  cells  of  each  row,  which  helps  to  emphasize  the  limits 
of  the  ring.  In  the  so-called  "false"  rings,  mentioned  before,  the  cells  of  the  false  summerwood 
part  resemble  those  of  the  normal  summerwood.  The  recognition  of  the  false  ring  as  such  rests 
upon  the  difference  in  shape  and  dimensions  of  the  last  cell  rows  in  comparison  with  those  adjoin- 
ing. In  the  true  summerwood  the  last  cells  are  much  flattened,  with  small  lumeu  and  somewhat 
reduced  walls  making  a  sharp  definition  toward  the  springwood  of  the  next  ring,  which  is  still 
further  accentuated  by  the  wide  lumen  and  thin  wall  of  the  cells  of  the  latter.  In  the  "false" 
summerwood,  on  the  contrary,  the  end  cells  are  not  flattened,  and  the  cells  of  the  light-colored 
adjoining  zone  of  wood  have  but  a  moderately  wide  lumeu  and  comparatively  thick  walls. 
The  fact  that  the  outline  is  less  regular  and  commonly  iucoinplete — i.  e.,  it  does  not  extend 
around  the  entire  section — also  aids  in  recognizing  the  false  rings.  In  the  "lunes"  of  both  limb 
and  stem  referred  to  above  the  fibers  are  smaller,  more  rounded  in  cross  section,  and  commonly 
exhibit  conspicuous  intercellular  spaces  between  them.  The  walls  of  these  are  often  much  thicker 
than  those  of  the  summerwood  of  the  same  ring  at  this  point.  Since  the  radial  diameter  of  the 
fibers  of  the  summerwood  is  only  about  half  as  great  as  that  of  the  springwood,  it  is  clear  that 
the  number  of  fibers  of  the  summerwood  forms  a  much  greater  per  cent  of  the  total  number  of 
fibers  than  is  indicated  in  the  per  cent  of  summerwood  given  above  and  based  upon  its  relative 
width.  Thus,  in  wood  having  50  per  cent  of  summerwood  there  are,  in  number,  twice  as  many 
tracheids  in  the  summerwood  as  in  the  springwood. 

The  walls  of  the  cells  are  generally  about  3  to  3J  i^i  thick  in  the  springwood,  while  in  the 
summerwood  they  are  6  to  1  ft  thick  on  the  tangential  side  and  8  to  11  /<  thick  on  the  radial  side 
of  the  fiber.  Generally  it  may  be  said  that  the  thickness  varies  inversely  as  the  extent  of 
the  wall,  i.  e.,  the  greater  any  diameter  the  thinner  the  walls  parallel  to  this  diameter,  which 
gives  the  impression  that  each  cell  is  furnished  an  equal  quantum  of  material  out  of  which 
to  construct  its  house  and  had  the  tendency  of  giving  an  equal  amount  to  each  of  its  four  or 
six  sides. 

Generally  the  absolute  width  of  the  ring  does  not  aSect  the  thickness  of  the  cell  walls,  the 
fibers  of  wide  rings  having  no  thicker  walls  than  those  of  narrow  rings;  but  when  the  growth  of 
a  tree  is  unusually  suppressed,  so  that  the  rings  are  less  than  0.5  mm.  (0.02  inch)  wide  and  each 
row  consists  of  only  a  few  fibers,  the  walls  of  the  fibers  of  the  summerwood,  like  those  of  the  last- 
formed  2  or  3  fibers  of  ncimal  rings,  are  thinner,  so  that  in  these  cases  the  wood  is  lighter  in 
color  and  weight  not  only  because  there  is  relatively  less  summerwood,  but  also  because  the 
fibers  of  this  summerwood  have  thinner  walls.  (See  fig.  18,  A  and  B.)  In  very  stunted  trees, 
where  the  rings  are  all  very  narrow,  the  reduced  thickness  of  the  walls  is  counterbalanced  by 
the  smaller  size  of  the  cells. 

All  tracheids  communicate  with  each  other  by  means  of  the  characteristic  "bordered"  pits, 
the  structure  of  which  is  shown  in  fig.  10.  These  pits  occur  only  on  the  radial  walls  of  the  fibers. 
They  are  most  abundant  near  the  euds  of  each  fiber,  fewest  in  the  middle,  form  broken  rows, 
single  or  occasionally  double.  (PI.  XXIII,  C.)  As  in  other  pines  the  pits  of  the  summerwood  differ 
in  appearance  from  those  of  the  springwood.  In  the  latter  the  pit  appears  in  the  cell  lumen 
(radial  view)  as  a  perforated  saucer-like  eminence;  ia  the  former  as  a  mere  cleft,  elongated  in  the 
direction  of  the  longer  axis  of  the  fiber.  (See  PI.  XXI,  B,  d  and  c;  PI.  XXIV,  D,  d  and  K,  a.)  In 
both  the  essential  part  of  the  pit  is  similar,  a  circular  or  oval  cavity  resembling  a  double  convex 
lens,  with  a  tiun  membrane  dividing  it  into  two  eciual  plano-convex  parts.  (This  membrane  is 
showu  only  in  the  drawings,  PI.  XXIV,  D  and  E.)     In  keeping  with  the  small  radial  diameter  of 
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the  fibers  of  the  summerwood,  these  pits  are  much  smaller  in  the  summerwood  than  springwood, 
and  usually  are  very  much  fewer  in  number. 

The  simple  pits  are  in  sets  and  occur  only  at  the  points  where  the  fiber  touches  the  cells 
of  a  medullary  ray.  (See  fig.  17,  also  PI.  XXIY,  E,  sp.,  and  other  figures  of  tliis  plate  and 
PI.  XXV,)  Above  and  below  these  simple  pits  occur  very  small  bordered  pits,  communicating 
with  those  of  the  short  transverse  fibers  or  tracheids  which  form  part  of  all  medullary  rays. 
(SeePl.XXIT.D.  6.7J.) 

As  iu  all  pines,  the  medullary  or  pith  rays  are  of  two  kinds,  the  one  small,  1  cell  wide,  and 
1  to  10 — in  large  averages  5  to  7 — cells  high;  the  other  large,  and  each  containing  in  the  middle 
part  a  transverse  resin  duct.  (See  Pis.  XXII,  XXIII,  XXV,  and  XXVII.)  Of  the  former  there 
occur  about  21  to  27  on  each  square  millimeter  (about  l.j,000  per  square  inch)  of  tangential 
section.  The  second  class  are  much  less  abundant  and  scattered  very  irregularly,  so  that 
sometimes  areas  of  several  square  millimeters  are  found  without  any  of  these  rays.  Generally 
about  one  of  these  rays  occurs  to  every  1..^  or  2  square  millimeters,  or  about  300  to  400  per  S(juare 
inch  of  tangential  section.  In  all  rays  the  cell  rows  forming  the  upper  and  lower  edge  (see 
PI.  XXIII)  are  composed  of  short  fibers  or  tracheids  (transverse  tracheids),  while  the  inner  rows 
contain  only  parenchyma  cells.  Occasionally  small  rays  occur  which  are  composed  of  tracheids 
only.  (See  PI.  XXII,  C.)  Frequently  the  rows  of  parenchyma  are  separated  by  one,  rarely  by  two, 
series  of  tracheids  (see  PI.  XXIV,  D,  and  PI.  XXV,  D),  giving  rise  to  -'double"  or  "triple''  rays. 

The  number  of  cell  rows  in  each  medullary  or  pith  ray  varies  fi'om  2  to  10,  on  an  average  trom 
5  to  7,  and  of  these  the  rows  of  tracheids  or  fibers  form  more  than  half.  (See  PI.  XXVI,  where 
the  outer  cells  or  tracheids  are  marked  with  dots.) 

The  tracheids  of  the  rays  have  thick  walls  covered  with  point-and  bar  like  projections,  the 
boldest  of  which  are  on  the  upper  and  lower  walls  and  surround  the  bordered  pits.  (See  Pis.  X  XII 
and  XXIII.)  These  short  tracheids  communicate  with  the  common  wood  fibers,  with  each  other, 
as  well  as  with  the  parenchyma  cells,  by  means  of  small  bordered  pits,  which  in  this  last  case  are 
bordered  on  one  side  (side  of  the  tracheid)  and  simple  on  the  other  (half  bordered  pits).  The 
parenchyma  cells  occupying  the  inner  rows  of  each  ray  communicate  in  the  springwood  jiart  of 
the  ring  with  each  neighboring  tracheid  by  3  to  6,  commonly  4  to  5,  simple  elliptical  pits,  iu  the 
summerwood  by  a  single  narrow,  elongated  slit  like  pit  (see  Pis.  XXII  and  XXIII),  and  with  each 
other  by  small,  irregular,  scattered  simiile  pits. 

The  walls  of  these  cells  are  generally  smooth,  but  local  thickenings,  especially  on  the  uii])er 
and  lower  walls  and  surrounding  the  pits,  occur  quite  frecpiently,  though  not  regularly. 

The  parenchyma  cells  of  the  rays  are  usually  somewhat  broader  and  higher  than  the  fibers, 
the  average  height  for  both  being  about  21  to  27  /<,  the  average  width  about  20  //,  while  the  length 
of  each  cell  and  fiber,  greater  in  springwood  and  least  in  the  summerwood,  is  from  two  to  ten  times 
as  great  as  th('  height.  Assuming  25  /.i  and  20  /<  to  represent  the  average  height  and  width,  and 
allowing  25  rays  of  G  cell  rows  each  to  each  square  millimeter  of  tangential  section,  then  the  rays 
form  about  7.5  per  cent  of  the  total  volume  and  weight  of  the  wood  of  these  species.  An  attempt 
to  utilize  for  purposes  of  identification  the  difierence  iu  the  number,  size,  and  distribution  of 
these  rays,  or  the  ])roi)ortion  between  the  number  of  rows  of  tracheids  and  those  of  parenchyma 
cells,  as  was  done  by  Dr.  J.  Schroeder,'  has  not  been  successful,  and  appears  of  little  promise. 

The  large  rays  with  transverse  resin  ducts  resemble  the  smaller  rays  described.  On  PI.  XXV 
at  A  such  a  ray  is  seen  both  in  radial  and  tangential  section.  Series  of  transverse  tracheids 
occupy  the  upper  and  lower  edge,  but  the  interior,  unlike  tliat  of  common  rays,  is  several 
cells  wide,  and  contains  an  open  duct  in  its  widest  portion.  (See  PI.  XXVIl,  r.  (/.)  This  duct 
is  commonly  more  or  less  filled  with  resin  (see  PI.  XX VII,  E);  it  is  surrounded  by  thin-walled 
secreting  cells,  and,  in  tlw  heart  wood,  often  divided  or  filled  up  by  thylosis,  i.  e.,  by  \ery  thin 
walled,  much  pufl'ed  out  cells,  growing  out  of  the  surrounding  secreting  cells  before  the  latter 
perish. 

The  walls  of  the  secreting  cells  are  quite  thin,  those  of  the  remainder  of  tlie  parenchyma 
vary  to  some  extent  in  the  different  species.  In  the  Longleaf  and  Loblolly  Pines  the  walls  of  the 
parenchyma  composing  the  principal  part  of  the  ray  are  generally  quite  thick  (see  I'l.  XX  Vll,  A-E), 

'  Dr.  Juliuti  Schroeder,  Das  Holz  dor  Coniforen,  Dresden,  1872. 
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thicker  than  those,  of  the  cells  of  ordinary  rays,  and  especially  thickened  near  the  simple  pits  by 
which  tliese  cells  coinmnuicate  with  each  other.  In  Cuban  and  Shortleaf  this  thickening  is  much 
less  conspicuous,  and  absent  entirely  in  many  cases  (see  PI.  XXV,  A),  while  in  tlie  Spruce  Pine  it 
seems  wanting  altogether. 

These  ducts  exist  even  in  the  very  tirst  ring  (next  to  the  pith),  are  smaller  and  more  numerous 
near  center,  but  have  essentially  the  same  structiire  in  the  wood  of  the  fifth  and  later  years. 

The  tracheids  of  the  pith  rays  are  wanting  next  to  the  pith,  but  occur  in  all  rays  in  the  outer 
part  of  even  the  first  ring.  The  rays  in  this  ring  are  generally  lower,  composed  of  fewer  cell  rows, 
but  the  cells  are  larger  than  in  the  rest  of  the  wood. 

Both  shape  and  size  of  these  medullary  rays  are  very  variable;  an  average  of  about  0.4  mm. 
for  tlie  height  of  the  ray  and  GO  /(  for  the  width  at  the  resin  duct  was  observed.  An  attempt  to 
utilize  the  shape,  especially  the  appearance  of  the  two  edges,  as  a  means  of  separating  the  wood 
of  these  species  has  so  far  failed  entirely. 

The  large  resin  ducts  running  lengthwise  in  the  wood  or  parallel  to  the  common  wood  fibers 
are  much  larger  than  the  transverse  ducts,  measuring,  inclusive  of  the  secretive  cells,  on  an 
average  about  0.2  mm.  (0.008  inch)  on  their  sm.dlor  radial  diameter  and  about  0.3  mm.  on  the 
tangential.  (See  PI.  XXI,  A,  r.  d.)  Tliey  are  usually  situated  in  the  sumnierwood  of  each  ring, 
often  in  narrow  rings,  causing  an  irregular  outline.  They  are  smaller  and  more  numerous  near 
the  pith,  here  usually  forming  several  series  in  one  annual  ring,  more  numerous  in  wide  rings 
than  in  narrow  ones,  but  their  number  per  square  inch  of  cross  section  as  well  as  their  dimensions 
apiiear  to  be  independent  of  the  width  of  the  rings.  In  their  structure  they  resemble  those  of 
other  pines.  They  are  surrounded  by  tliin- walled  resin-secreting  parenchyma,  part  of  which 
often  appears  as  if  not  directly  connected  with  the  duct.  (See  PI.  XXI,  A.)  In  many  cases  all 
the  tissue  between  two  neighboring  ducts  is  of  this  parenchyma.  Longitndinal  and  transverse 
ducts  frequently  meet  and  thus  form  a  continuous  network  of  ducts  throughout  the  wood. 


PLATE  XXI.— CROSS  SECTIONS. 

A,  PiNUS  T/EDA,  V"-  '■•  fl-t  resin  Uuct ;  «.  c,  secretiug  cells;  wi.  r.,  medullary  rays;  a,  section  of  transverse  tracheid  of 
ray;  h,  the  ray  leaves  tlie  plain  of  tLe  section  at  this  point,  small  parts  of  it  reappearinj;  further  on;  c,  simple 
pita  connecting  parenchyma  cells  of  the  ray;  d-e,  part  of  a  row  of  tracheids  formed  during  one  season; 
/,  flattened  terminal  part  of  a  tracheid. 

Ji,  PiNUS  HETEUOPIIYLLA,  ■'^'i'".  ap.  )('.,  springwooil ;  mi.  »'.,  summerwood ;  a-}i,  part  of  a  niw  of  traclirids  fcirmcd 
during  one  season;  r,  tcnninal  i)arts  of  tracheids;  d,  bordered  pit  in  spriugwood;  f,  same  in  siininiiTuood; 
other  letters  as  in  A. 

C,  PiNUS  GLABRA,  '^".     c,  TOW  oC  tiaclieids  doubled;  other  letters  as  in  B. 
Originals,  all  ^V^ 
144 


Bulletin  No.  13,  Division  of  Fon 


■hUy. 


Plate  xxi. 


\-sp.w 


,j-t 


Typical  Cross  Sections  of  Pinus  t/eda,  hetero 


OPHYLLA.    AND  GLABRA. 
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PLATE  XXII. 

A,  PlNUS  ECHINATA.     Cross  section  of  two  rings;  sp.  w.,  springwood;  ««.  ic,  suinnierwood. 

Jl,  PlNUS  I'ALUSTr.ls.     Cross  section  of  a  very  narrow  ring.     Of  the  two  mediillarv  rays  one  is  <nt  tlironj;Ii  a  row  of 

parenchyma,  the  other  through  a  row  of  tracheids. 
C  and  I),  PiNus  Gl.Aiiit.v.    Kadial  sections;  m.  r.,  iu(dnl;ary  rays;  (r.,  tracheids  of  the  nieilullaiy  rays;  p..  parencliyiiia 
of  the  same;  s.p.,  simple  pits  leading  from  the  parenchyma  to  the  neiglilioriiig  tracheids  or  common  liliers 
c.  Ir.;  b.p.,  hordered  pit.     The  ray  at  ('  is  made  up  of  tracheids  only. 
Ji,  Pints  I'ALrsxRi.s.     Kadial  section;  lettering  as  in  ]>. 

Originals  magnified:  J,  ^'1",  the  rest  ^y^;  illustrations:  A,  ","',  the  rest  •1''. 
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Plate  XXII. 


xn.u: *■ 

Typical  Cros.,  Sections  of  Pinus  palustris  and  echinata,  and  Radial  Sections  of  Pinus  palustris  and  glabra. 


PLATE  XXIII.— RADIAL  SECTIONS. 

A  and  B,  PiNUS  echinata.     m.  r.,  medullary  rays;  p.,  parenchyma  of  same;  tr.,  tnmsvcrsi!  tracliciils  nt'  rays;  s.  p., 

simple  pits;  b.  p.,  bordered  pits;  c.  tr.,  common  tracbeids. 
C,  I'iNUS  HETEKOPHYLLA.     »M.  «'.,  summerTCOod ;  other  letters  as  in  .(. 
Originals  magnified  "fO;    illn.strations,  ^j^. 
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Plate  XXIII. 


\-m.r. 


Radial  Sections  of  Pinus  echinata  and  heterophylla. 


PLATK  XXIV.— RADIAL  AND  TANGENTIAL  SECTIONS. 

-(  iind  /;,  PiNiis  T.KUA.     Kadial  seotious;  hi.  r.,  incdiUlary  rayH;   tr.,  traclieids;  p..  iiaroiichyiiia  i>t'  tlic  rays;  s.  ;)., 

simple  pit;  b.  i>.,  bordered  pit;  c.  tr.,  comnuiii  Iracheids. 
C-E,  taugcutial  sections. 

C,  Pixus  I'ALUSTias.     Lelt-baiiil  part  in  springwood,  rij;bt-haud  jiortiiin  in  .sMniinernond. 

D-E,  PiNUS  ECIIINATA.     D,  Soctioii  in  springwood ;  a-c,  inednllary  rays;  o,  a  small  ray  composi^d  <if  traeheids  only; 
c,  a  "  triple"  ray ;  d,  bordered  pit  sbowing  the  membrane  in  place.     K,  Section  in  summerwood  ;  a.  bordered 
pit,  other  letters  as  in  //  and  /;. 
Magnification  of  originals,  *','";  <>f  illustrations:   A  and  /!,  -f";   C-E,  ^'i^. 
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Plate  XXIV. 


j-inr. 


riG-4 


Radial  Sections  of  Pinus  t/eda  and  tangential  Sections  of  Pinus  palustris  and  echinata. 


PLATE  XXV. 


A,  I'lNrs  IIETKROPHYLLA.     Hailial  ami  tangential  sections  (if  a  transverse  Tesin  duct;  r.  d.,  resin  dnct;  m.  r.,  nudul- 
lary  ray;   Ir.,  trachrids  of  the  medullary  ray;  p.,  parenchyma  cells  of  the  same;  c  tr..  comiimii  trailieids  or 
wood  libers. 
fi-'f,  I'lNl'S  liLABKA.      B,  tangential  section  of  a  transverse  resin  dnct  and  ]iarts  of  three  libers;  /i./).,  bordered  ]>it; 
other  letters  as  above;   C-G,  tangential  sections  of  medullary  rays,  of  which  /.'  is  made  up  of  tracheids  only, 
while  ]}  is  a  "  triple  "  ray. 
H,  Pints  t.eda.     Tangential  sections  of  medullary  rays  in  spring  and  summer  wood. 
Original  nnignitied  500  times,  illustrations  about  ''1'^. 
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Plate  XXV. 
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C 


D 


H 
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iffin 
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Tangential  Sections  of  Pinus  T^tDA,  heterophylla,  and  glabra. 


PLATE  XXVI.— TANGENTIAL  SECTIONS. 

J-f'an<l  F,  PiNUS  heteropiiylla.    D,  Pinus  echinat.\.     E,  Pinu.s  glabra. 
A-C,  sectiims  of  medullary  rays;  tr.,  tracheids;  p.,  parenchyma;   C  is  a  "donble"  ray. 

In  /'-/■',  hi.stological  details  are  omitted;  tbey  are  camera  drawings  showing  number  and  distribution  of  medullary 
rays,  and  also  the  proportion  of  the  tracheids  to  pareu<:hyma  in  each  ray,  the  former  being  indicated  by  dots; 
r.  il.,  transverse  resin  ducts;  m..  »-.,  medullary  rays. 
Magnilicatiou  of  originals:  A-C,  ^'i"^;  D-F,  V;  of  illustrations:  A-G,  ^»-;  D-F,  \^. 
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Plate  XXVI. 


D 


'  m.r: 


r.d.-% 


r.d 


m.rr 


m.r. 


A 


B 


tP- 


-r.d 


Tangential  Sections  of  Pinus  echinata,  heterophylla,  and  glabra,  showing  Number  and  Distribution  of 

Pith  Rays  and  Proportion  of  Pith-ray  Cells. 


PI-ATE  XXVII.— TANGENTIAL  SECTIONS  OF  TRANSVERSE  RESIN  DUCTS. 

A-C,  PiNUS  T.EDA.     I)  iind  K,  p.  PAiUSTKis.     F,  P.  KciiiNATA.     G,  P.  HKTEROi'ii YLLA.     c.  (/.,  resiu  ilui-ts;  /)•.,  trans- 
verse tracheitis;  p.,  parencliyma. 
Magnification  of  originals,  '■','";  of  illustrations,  '','<•. 
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Plate  XXVII. 


Transverse  Resin  Ducts-  Tangential  Views. 
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